
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

00
9 

71
5

A
2

(Cont. next page)

��&��
�������
�
(11) EP 2 009 715 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
31.12.2008 Bulletin 2009/01

(21) Application number: 08252229.3

(22) Date of filing: 27.06.2008

(51) Int Cl.:
H01L 51/52 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(30) Priority: 28.06.2007 KR 20070064293

(71) Applicant: Samsung SDI Co., Ltd.
Suwon-si, Gyeonggi-do (KR)

(72) Inventors:  
• Oh, Min-Ho

Suwon-si
Gyeonggi-do (KR)

• Cho, Yoon-Hyeung
Suwon-si
Gyeonggi-do (KR)

• Lee, Byoung-Duk
Suwon-si
Gyeonggi-do (KR)

• Lee, So-Young
Suwon-si
Gyeonggi-do (KR)

• Lee, Sun-Young
Suwon-si
Gyeonggi-do (KR)

• Kim, Won-Jong
Suwon-si
Gyeonggi-do (KR)

• Choi, Jin-Baek
Suwon-si
Gyeonggi-do (KR)

• Lee, Jong-Hyuk
Suwon-si
Gyeonggi-do (KR)

• Lee, Seung-Han
Suwon-si
Gyeonggi-do (KR)

• Kim, Yong-Tak
Suwon-si, Gyeonggi-do (KR)

(74) Representative: Mounteney, Simon James
Marks & Clerk 
90 Long Acre
London
WC2E 9RA (GB)

(54) Light emitting display and method of manufacturing the same

(57) A light emitting display and a method of manu-
facturing the same, wherein the light emitting display in-
cludes a first substrate on which a plurality of light emitting
devices is formed, a second substrate provided to face
the first substrate, a dam member provided between the
first substrate and the second substrate to surround the
plurality of light emitting devices, an inorganic sealing
material provided between the first substrate and the sec-
ond substrate on an outer circumference of the dam

member to attach the first substrate and the second sub-
strate to each other, and a filling material provided on an
internal side of the dam member to cover the plurality of
light emitting devices. The inorganic sealing material ef-
fectively shields moisture or oxygen and/or increases the
life of the light emitting display. The filling material fills
the space between the substrates to improve mechanical
reliability.
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Description

BACKGROUND

Technical Field

[0001] This disclosure relates to a light emitting display
and a method of manufacturing the same, and more par-
ticularly to, a light emitting display seal comprising an
inorganic sealing material and a method of manufactur-
ing the same.

Discussion of Related Art

[0002] Since a light emitting device such as an organic
light emitting diode (OLED) includes organic materials
vulnerable to moisture and/or oxygen, it is desirable to
protect the OLED against moisture and/or oxygen.
[0003] Since a light emitting display using an OLED
typically has a wide viewing angle, high contrast and re-
sponse speed, and low power consumption, in spite of
its vulnerability to moisture and/or oxygen, light emitting
displays are widely used in personal portable apparatus,
such as MP3 players, mobile telephones, and televisions
(TV). The thicknesses of light emitting displays have
been gradually reduced in accordance with the requests
of users.
[0004] However, when the thickness of a substrate of
a light emitting display is reduced to no more than about
0.3 mm in order to reduce the thickness thereof, it is dif-
ficult to maintain the mechanical integrity of the device
under stresses such as falling and twisting. Loss of me-
chanical integrity can compromise the sealed state of the
device, thereby reducing the life of the organic light emit-
ting display.

SUMMARY OF THE INVENTION

[0005] Accordingly, it is an object to provide a light
emitting display capable of securing mechanical reliabil-
ity and of increasing a life and a method of manufacturing
the same.
[0006] It is another object to provide a light emitting
display capable of securing mechanical reliability while
using an inorganic sealing material that effectively pre-
vents moisture or oxygen from penetrating and a method
of manufacturing the same.
[0007] Some embodiments provide a light emitting dis-
play comprising an improved sealing system and a meth-
od of manufacturing the same, the light emitting display
comprising a first substrate on which a plurality of light
emitting devices is disposed; a second substrate facing
the plurality of light emitting devices; an inorganic seal
disposed between the first substrate and the second sub-
strate, and around a circumference of the second sub-
strate; a dam member disposed between the first sub-
strate and the second substrate and inward of the inor-
ganic seal; and a filling material disposed filling the space

defined by the first substrate, the second substrate, and
the dam member. Embodiments of the display exhibit
one or more of improved resistance to moisture and/or
oxygen infiltration, and improved mechanical reliability
of the seal. Some embodiments also exhibit reduced
Newton’s ring.
[0008] In order to achieve the foregoing and/or other
objects, according to one aspect, there is provided a light
emitting display including a first substrate on which a plu-
rality of light emitting devices is formed, a second sub-
strate provided to face the first substrate, a dam member
provided between the first substrate and the second sub-
strate to surround the plurality of light emitting devices,
an inorganic sealing material provided between the first
substrate and the second substrate on an outer circum-
ference of the dam member to attach the first substrate
and the second substrate to each other, and a filling ma-
terial provided on an internal side of the dam member to
cover the plurality of light emitting devices.
[0009] According to another aspect, there is provided
a method of manufacturing a light emitting display includ-
ing providing a first substrate on which a plurality of light
emitting devices is formed, providing a second substrate,
forming an inorganic sealing material on. an outer cir-
cumference of the second substrate, forming a dam
member on the second substrate on an internal side of
the inorganic sealing material to surround the plurality of
light emitting devices, dropping a liquid filling material to
an inside of the dam member, providing the first substrate
and the second substrate to face each other, and attach-
ing the inorganic sealing material to the first substrate
and the second substrate to seal up the plurality of light
emitting devices.
[0010] Some embodiments provide a light emitting dis-
play comprising: a first substrate comprising a plurality
of light emitting devices disposed thereon; a second sub-
strate facing the plurality of light emitting devices dis-
posed on the first substrate; a dam member disposed
between the first substrate and the second substrate,
surrounding the plurality of light emitting devices; an in-
organic sealing material securing the first substrate and
the second substrate to each other, disposed between
the first substrate and the second substrate and around
an outer circumference of the dam member to attach the
first substrate and the second substrate; and a filling ma-
terial inward of the dam member and between the first
substrate and the second substrate, covering the plurality
of light emitting devices.
[0011] In some embodiments, the dam member com-
prises an inorganic material. In some embodiments, the
inorganic material comprises frit. In some embodiments,
a reflecting layer that reflects laser and/or infrared (IR)
radiation is disposed on a surface of the dam member.
In some embodiments, the reflecting layer comprises at
least one of Au, Ag, Pt, and Al. In some embodiments,
at least a portion of the dam member contacts the inor-
ganic sealing material. In some embodiments, dam mem-
ber does not contact the inorganic sealing material.
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[0012] In some embodiments, the dam member com-
prises an organic material. In some embodiments, the
organic material comprises at least one of epoxy, epoxy
acrylate, urethane, urethane acrylate, urethane acrylic,
allyl resin, silicone, bisphenol A type epoxy silicone, cy-
cloaliphatic epoxy silicone resin, acrylic epoxy silicone
resin, allyl ether silicone, allyl methacrylate silicone, phe-
nyl silicone resin, aliphatic urethane acrylate, and rubber.
[0013] In some embodiments, the dam member and
the inorganic sealing material are separated from each
other by at least about 50 Pm.
[0014] In some embodiments, the inorganic sealing
material comprises frit. In some embodiments, the frit is
meltable by laser and/or IR radiation. In some embodi-
ments, the frit comprises a transition metal compound.
[0015] In some embodiments, the filling material fills
at least some of a space between the plurality of light
emitting devices and the second substrate inward of the
dam member. In some embodiments, at least a portion
of the filling material contacts the dam member. In some
embodiments, at least a portion of the filling material con-
tacts the second substrate. In some embodiments, the
filling material comprises a solid material. In some em-
bodiments, the filling material comprises a heat, electron
beam, and/or UV radiation hardening material. In some
embodiments, the filling material comprises at least one
of epoxy, epoxy acrylate, urethane, urethane acrylate,
urethane acrylic, allyl resin, silicone, bisphenol A type
epoxy silicone, cycloaliphatic epoxy silicone resin, acrylic
epoxy silicone resin, allyl ether silicone, allyl methacr-
ylate silicone, phenyl silicone resin, aliphatic urethane
acrylate, and rubber.
[0016] In some embodiments, the filling material com-
prises a liquid material. In some embodiments, the filling
material comprises silicone and/or silicone oil. In some
embodiments, the filling material comprises at least one
of hexamethyldisiloxane, octamethyltrisiloxane, decam-
ethyltetrasioxane, dodecamethylpentasiloxane, and
polydimethylsiloxanes.
[0017] Some embodiments provide a method of man-
ufacturing a light emitting display comprising: providing
a first substrate comprising a plurality of light emitting
devices are formed; providing a second substrate facing
the plurality of light emitting devices disposed on the first
substrate; disposing an inorganic sealing material on an
outer circumference of the second substrate; disposing
a dam member on the second substrate inward of the
inorganic sealing material and surrounding the plurality
of light emitting devices; disposing a liquid filling material
inward of the dam member; and securing the inorganic
sealing material to the first substrate and the second sub-
strate, thereby sealing up the plurality of light emitting
devices.
[0018] In some embodiments, disposing the inorganic
sealing material comprises: applying frit paste; and dry-
ing and/or annealing the frit paste.
[0019] In some embodiments, disposing the dam
member comprises: applying frit paste; and drying and/or

annealing the frit paste, thereby hardening the frit paste.
In some embodiments, at least a portion of the dam mem-
ber contacts the inorganic sealing material. In some em-
bodiments, disposing the dam member comprises: ap-
plying a liquid organic material, wherein the liquid organic
material does not contact the inorganic sealing material;
and hardening the liquid organic material.
[0020] In some embodiments, securing the inorganic
sealing material to the first substrate and the second sub-
strate to face each other is performed at a pressure lower
than atmospheric pressure. In some embodiments, the
pressure is from about 1 Pa to about 10,000 Pa.
[0021] Some embodiments further comprise com-
pressing the first substrate and the second substrate,
thereby filling with the liquid filling material spaces be-
tween the light emitting devices and the second substrate
within the dam member. Some embodiments further
comprise hardening the liquid filling material.
[0022] In some embodiments, securing the inorganic
sealing material to the first substrate and the second sub-
strate comprises melting the inorganic sealing material.
In some embodiments, the inorganic sealing material is
melted by laser and/or IR radiation.
[0023] According to an aspect of the invention, there
is provided a light emitting display as set out in Claim 1.
Preferred features of this aspect are set out in claims 2
to 33.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and/or other embodiments and features
will become apparent and more readily appreciated from
the following description of certain embodiments, taken
in conjunction with the accompanying drawings of which:
[0025] FIG. 1 is a perspective view illustrating an em-
bodiment of a light emitting display;
[0026] FIG. 2 is a cross-sectional view taken along sec-
tion line I1-I2 of FIG. 1;
[0027] FIGs. 3A and 3B are plan views illustrating an
embodiments of a method of manufacturing the light
emitting display; and
[0028] FIGs. 4A to 4F are cross-sectional views illus-
trating the embodiment of the method of manufacturing
the light emitting display.

DETAILED DESCRIPTION OF EMBODIMENTS

[0029] Hereinafter, certain embodiments will be de-
scribed with reference to the accompanying drawings.
Here, when a first element is described as being coupled
to a second element, the first element may be not only
directly coupled to the second element but may also be
indirectly coupled to the second element via one or more
third elements. Further, elements that are not essential
to a complete understanding are omitted for clarity. Also,
like reference numerals refer to like elements throughout.
[0030] In order to increase the life of an organic light
emitting display, some embodiments use an inorganic
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sealing material that effectively prevents moisture and/or
oxygen from penetrating. However, when an inorganic
sealing material is used, mechanical reliability deterio-
rates in some embodiments.
[0031] Therefore, some embodiments provide a light
emitting display capable of increasing a life and of im-
proving mechanical reliability using an inorganic sealing
material that effectively prevents moisture and/or oxygen
from penetrating and a method of manufacturing the
same.
[0032] FIG. 1 is a perspective view illustrating an em-
bodiment of a light emitting display. FIG. 2 is a cross-
sectional view taken along section line I1-I2 of FIG. 1.
[0033] Referring to FIGS. 1 and 2, the light emitting
display includes a substrate 100 on which a plurality of
light emitting devices 130 is formed, a sealing substrate
200 facing the substrate 100, a dam member 220 pro-
vided between the substrate and the sealing substrate
200, which surrounds the plurality of light emitting devic-
es 130, an inorganic sealing material 210 provided be-
tween the substrate 100 and the sealing substrate 200
outside the dam member 220, which couples the sub-
strate 100 with the sealing substrate 200, an a filling ma-
terial 300 provided inside the dam member 220 to cover
the plurality of light emitting devices 130.
[0034] The substrate 100 is divided into a pixel region
120 and a non-pixel region 140 around the pixel region
120. The plurality of light emitting devices 130 is formed
in the pixel region 120 and a driving circuit 160 for driving
the plurality of light emitting devices 130 is formed in the
non-pixel region 140. The light emitting devices 130 can
be formed of organic light emitting diodes (OLED) that
include anode electrodes, organic thin layers, and cath-
ode electrodes.
[0035] The sealing substrate 200 is provided to overlap
the pixel region 120 and a part of the non-pixel region
140. In the case of a front emission type of display, the
sealing substrate 200 can be formed of a transparent
material such as glass. In the case of a rear emission
type, the sealing substrate can be formed of an opaque
material.
[0036] The inorganic sealing material 210 can com-
prise frit, which is melted by laser or infrared red (IR) rays
to the substrate 100 and the sealing substrate 200. The
inorganic sealing material 210 is provided between the
substrate 100 and the sealing substrate 200 surrounding
the light emitting devices 130 so that moisture and/or
oxygen penetration from the outside is prevented and/or
reduced.
[0037] The dam member 220 prevents the flow of the
filling material 300 so that the shape of the filling material
300 is maintained. The dam member 220 an inorganic
material or an organic material. Also, the dam member
220 reduces or prevents heat from being transmitted to
the light emitting devices 130 when the inorganic sealing
material 210 is attached to the substrate 100 and the
sealing substrate 200.
[0038] When the dam member 200 comprises an in-

organic material or an organic material, frit can be used
as the inorganic material. In this case, frit that transmits
or reflects IR rays is used or a reflecting layer is formed
on the surface of the dam member 220 using metal hav-
ing a high reflectance in an IR region such as Au, Ag, Pt,
and/or Al so that laser or IR radiation is reflected. In ad-
dition, epoxy, epoxy acrylate, urethane, urethane acr-
ylate, urethane acrylic, allyl resin, silicone (such as bi-
sphenol A type epoxy, cycloaliphatic epoxy resin, acrylic
epoxy resin, allyl ether, allyl methacrylate, and phenyl
silicone resin), aliphatic urethane acrylate, rubber, and
combinations thereof can be used as the organic mate-
rial.
[0039] The dam member 220 may contact the inorgan-
ic sealing material 210 or may be separated from the
inorganic sealing material 210 by a predetermined dis-
tance. For example, the dam member 220 can contact
the inorganic sealing material 210 when the dam member
220 comprises inorganic material, and can be separated
from the inorganic sealing material 210 by about 50 Pm
when the dam member 220 comprises organic material.
[0040] When the dam member 220 comprising an or-
ganic material contacts the inorganic sealing material
210, in some embodiments, the dam member 220 is ther-
mally decomposed when the inorganic sealing material
210 is attached to the substrate 100 and the sealing sub-
strate 200, thereby generating out gas.
[0041] The filling material 300 is provided on the inter-
nal side of the region defined by the dam member 220
to cover the light emitting devices 130. In the illustrated
embodiment, the filling material 300 is provided between
the light emitting devices 130 and the sealing substrate
200 to contact the dam member 220 and the sealing sub-
strate 200. The filling material 300 can comprise a color-
less solid or liquid material having a transmittance of no
less than about 95% within a thickness of about 30 Pm.
[0042] For example, the solid material can comprise
at least one of epoxy, epoxy acrylate, urethane, urethane
acrylate, urethane acrylic, allyl resin, silicone (such as
bisphenol A type epoxy, cycloaliphatic epoxy resin, acryl-
ic epoxy resin, allyl ether, allyl methacrylate, and phenyl
silicone resin), aliphatic urethane acrylate, and rubber.
After a liquid material is filled therein, it may be hardened
by heat, electron beam, or UV radiation. In some embod-
iments, the liquid material is molded into a film which is
attached to the solid material.
[0043] In addition, a liquid material can be silicone or
silicone oil that exhibits no change in phase and a volume
change ratio within 5% at temperatures ranging from
about -40 °C to about 100 °C, for example, comprising
at least one material selected from the group consisting
of hexamethyldisiloxane, octamethyltrisiloxane, decam-
ethyltetrasioxane, dodecamethylpentasiloxane, poly-
dimethylsiloxane, etc.
[0044] A method of manufacturing a light emitting dis-
play will now be described in detail.
[0045] FIGS. 3A and 3B are plan views illustrating an
embodiment of a method of manufacturing the light emit-
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ting display. FIGS. 4A to 4F are cross-sectional views
illustrating the embodiment of the method of manufac-
turing the light emitting display. FIGS. 4A to 4D are cross-
sectional views taken along section line 111-112 of FIG.
3B.
[0046] Referring to FIG. 3A, first, the substrate 100 on
which the plurality of light emitting devices 130 is formed
is provided. The substrate is divided into the pixel region
120 and the non-pixel region 140 around the pixel region
120. The plurality of light emitting devices 130 can be
formed in the pixel region 120 of the substrate and the
driving circuit 160 for driving the light emitting devices
130 can be formed in the non-pixel region 140.
[0047] The light emitting devices 130 comprise the
OLED including the anode electrodes, the organic thin
layers, and the cathode electrodes. The light emitting de-
vices 130 can further include thin film transistors (TFT)
for controlling the operation of the OLEDs and capacitors
for maintaining signals. Processes of manufacturing the
OLED are illustrated in the Korean Patent Publication
Nos. 2002-0047889 (published on June 22, 2002) and
2003-0092873 (published December 6, 2003), the entire
disclosures of which are incorporated by reference.
[0048] Referring to FIGS. 3B and 4A, the sealing sub-
strate 200 for sealing the light emitting devices 130 of
the pixel region 120 is provided. The sealing substrate
200 can overlap the pixel region 120 and a part of the
non-pixel region 140. A transparent substrate such as
glass having the front emission structure or an opaque
substrate having the rear emission type can be used as
the sealing substrate 200.
[0049] An inorganic sealing material 210 is disposed
on the outer circumference of the sealing substrate 200.
The inorganic sealing material 210 can comprise frit us-
ing dispensers and/or using a screen printing method.
Frit commonly means the powder-type raw material of
glass. However, as used herein, frit refers to a paste com-
prising a laser or IR ray absorbing material, an organic
binder, and a filler for reducing a thermal expansion co-
efficient, to a main material such as SiO2. After a drying
or annealing process, the organic binder and moisture
are removed from the paste frit so that the paste frit is
hardened. Laser or IR ray absorbing material can include
a transition metal compound, for example, a vanadium
compound.
[0050] After the inorganic sealing material 210 is dis-
posed on the internal side of the sealing substrate 200,
a washing process can be performed.
[0051] Referring to FIGS. 3B, 4B, and 4C, the dam
member 220 is disposed on the sealing substrate 200 on
the inward or internal side of the inorganic sealing mate-
rial 210, thereby surrounding the pixel region 120. The
dam member 220 can comprise an inorganic material
and/or an organic material, and is applied by any suitable
method, for example using dispensers or by screen print-
ing. At this time, the amount of the inorganic material
and/or organic material is determined in consideration of
the distance from the light emitting devices 130 on the

outermost circumference of the pixel region to the inor-
ganic sealing material 210 and the height of the dam
member 220. The height of the dam member 220 can be
determined by the height of the inorganic sealing material
210 so that the height of the inorganic sealing material
210 is about equal to or less than the height of the dam
member 220.
[0052] Frit can be used as the inorganic material. In
this case, the dam member 220 can be formed in a proc-
ess of forming the inorganic sealing material 210. Frit
that transmits or reflects laser or IR rays is used or a
reflecting layer 222 is disposed on the surface of the dam
member 220 in order to reflect laser or UV rays as illus-
trated in FIG. 4B. For example, after applying the paste
frit, the paste frit is dried or annealed, and hardened to
form the dam member 220. Then, the metal such as Au,
Ag, Pt, and/or Al having a high reflectance in the UV ray
region is applied onto the surface of the dam member
220 to form the reflecting layer 222. In addition, the or-
ganic material can be at least one of epoxy, epoxy acr-
ylate, urethane, urethane acrylate, urethane acrylic, allyl
resin, silicone (such as bisphenol A type epoxy, cy-
cloaliphatic epoxy resin, acrylic epoxy resin, allyl ether,
allyl methacrylate, and phenyl silicone resin), aliphatic
urethane acrylate, and rubber.
[0053] The dam member 220 can contact the inorganic
sealing material 210 as illustrated in FIG. 4B or can be
separated from the inorganic sealing material 210 by a
predetermined distance as illustrated in FIG. 4C. For ex-
ample, when the dam member 220 is comprises an in-
organic material, the dam member 220 can contact the
inorganic sealing material 210. In this case, the area of
the non-pixel region can be reduced. In addition, when
the dam member comprises an organic material, the dam
member 220 is separated from the inorganic sealing ma-
terial 210 by no less than about 50 Pm. Since the organic
material typically has viscosity of not more than about
1,000,000 cps to be easily applied, the dam member 220
can be easily collapsed by stress such as a difference in
pressure. Therefore, the dam member 220 can be hard-
ened by heat, electron beam, or UV rediation in accord-
ance with the kind of the organic material so that the dam
member 220 is not damaged by the stress in a process
of attaching the substrate 100 to the sealing substrate
200.
[0054] In another embodiment, in a process of forming
the inorganic sealing material 210 or the dam member
220, a dummy sealing material (not shown) can be
formed of epoxy and frit on the outermost circumference
of the sealing substrate 200. The dummy sealing material
is formed on the outside of the sealing material 210 to
collectively seal up the space between the substrate 100
and the sealing substrate 200. In the case of a mother
substrate on which a plurality of light emitting displays is
simultaneously manufactured, the dummy sealing mate-
rial is disposed on the outermost circumference thereof.
[0055] Referring to FIG. 4D, the filling material 300 is
disposed on the sealing substrate 200 on the inward or
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internal side of the region defined by the dam member
220. The filling material 300 can comprise a colorless
solid or liquid material having a thickness of less than
about 30 Pm and a transmittance of not less than about
95%. For example, the solid material can be selected
from epoxy, epoxy acrylate, urethane, urethane acrylate,
urethane acrylic, allyl resin, silicone (such as bisphenol
A type epoxy, cycloaliphatic epoxy resin, acrylic epoxy
resin, allyl ether, allyl methacrylate, and phenyl silicone
resin), aliphatic urethane acrylate, rubber, and combina-
tions thereof. The liquid material can be a silicone or sil-
icone oil that exhibits no change in phase and a volume
change ratio within about 5% in the temperature range
of from about -40 °C to about 100 °C such as hexame-
thyldisiloxane, octamethyltrisiloxane, decamethyltetrasi-
oxane, dodecamethylpentasiloxane, polydimethylsi-
loxane, or etc. After the sealing substrate 200 is filled
with the filling material 300, the filling material 300 is
cured and hardened by heat, electron beam, and/or UV
radiation.
[0056] For example, the proper amount of liquid filling
material 300 can applied to the sealing substrate 200 on
the internal side of the dam member 220 using a one
drop filling (ODF) device. In this case, the proper amount
of filling material 300 in proportion to the volume of the
internal space can be easily controlled.
[0057] Referring to FIG. 4E, the substrate 100 is dis-
posed facing the sealing substrate 200. For example,
after the substrate 100 is mounted on an upper chuck of
an attaching device and the sealing substrate 200 is
mounted on a lower chuck of the attaching device, the
substrate 100 and the sealing substrate 200 are attached
to each other. As the substrate 100 and the sealing sub-
strate 200 are attached to each other, the light emitting
devices 130 are covered with the filling material 300 and
the flow of the filling material 300 is prevented by the dam
member 220 so that the shape is maintained. At this time,
the substrate 100 and the sealing substrate 200 are at-
tached to each other under a pressure lower than atmos-
pheric pressure, for example, from about 1 Pa to about
100,000 Pa so that bubbles and/or voids are not formed
between the substrate 100 and the sealing substrate 200.
In addition, the substrate 100 and the sealing substrate
200 are pressed together so that the space between the
light emitting devices 130 and the sealing substrate 200
is completely filled with the filling material 300. The filling
material 300 can be hardened by heat, electron beam,
or UV radiation after the substrate 100 and the sealing
substrate 200 are attached to each other.
[0058] Referring to FIG. 4F, laser and/or IR radiation
are projected onto the inorganic sealing material 210 af-
ter the substrate 100 and the sealing substrate 200 are
attached to each other. As the laser or IR rays are ab-
sorbed to generate heat, the inorganic sealing material
210 is attached to the substrate 100 and the sealing sub-
strate 200 by melting, so that the light emitting devices
130 are sealed. Such a sealing process is performed
after the dummy sealing material is hardened so that the

space between the substrate 100 and the sealing sub-
strate 200 is maintained.
[0059] When laser or IR radiation are projected onto
the inorganic sealing material 210, a mask or a protecting
film (not shown) is used so that laser or IR radiation are
projected onto only a desired region. When the dam
member 220 comprises an inorganic material that trans-
mits or reflects laser or IR radiation, or the reflecting layer
222 is disposed on the surface of the dam member 220,
the mask or the protecting film is disposed only in the
pixel region 120 so that laser or IR radiation are not pro-
jected thereon. When the dam member 220 comprises
an organic material, the mask or the protecting film is
disposed in the pixel region 120 and the non-pixel region
140 where the dam member 220 is formed so that laser
or IR rays does not projected thereon.
[0060] In some embodiments lacking a dam member
220, since the heat generated in irradiating with laser or
IR radiation is easily transmitted to the filling material
300, the temperature can instantaneously rise, thereby
melting the filling material 300. However, the transmis-
sion of heat is effectively reduced or prevented by the
dam member 220, thereby thermally protecting the filling
material 300.
[0061] According to the above embodiment, the inor-
ganic sealing material 210 seals only the pixel region
120. In other embodiments, the inorganic sealing mate-
rial 210 can also seal the driving circuit 160. In addition,
according to the above embodiment, the inorganic seal-
ing material 210 and the dam member 220 are integrated
with each other on the sealing substrate 200. In other
embodiments, the inorganic sealing material and the dam
member can be integrated with each other on the sub-
strate 100 to have a double or multiple structure. For
example, in order to improve sealing effect, the inorganic
sealing material 210 can comprise a double or multiple
structure, and/or the dam member 220 comprise a double
or multiple structure in order to improve heat shielding
effect.
[0062] In addition, according to the above embodi-
ment, the filling material 300 is filled before attaching the
substrate 100 and the sealing substrate 200 to each oth-
er. However, the filling material 300 can be filled after the
substrate 100 and the sealing substrate 200 are attached
to each other in accordance with the material.
[0063] As an another embodiment, the curing of the
filling material 300 dropped on the internal side of the
dam member 220 is initiated by heat, electron beam,
and/or UV before attaching the substrate 100 and the
sealing substrate 200 to each other, and is completely
cured and hardened after attaching the substrate 100
and the sealing substrate 200 to each other.
[0064] As described above, an inorganic sealing ma-
terial that effectively shields moisture and/or oxygen
seals the light emitting devices so that the life of the light
emitting display is increased, and the space between the
substrates is filled with the filling material so that mechan-
ical reliability is improved.
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[0065] In typical light emitting displays, since the space
between the substrate and the sealing substrate is emp-
ty, the substrate can move, thereby generating Newton’s
ring and/or increasing the shock sensitivity of the light
emitting display. On the other hand, according to some
embodiments of the light emitting display, the space be-
tween the substrate and the sealing substrate is filled
with a filling material with a similar refractivity to the re-
fractivity of the glass substrate, thereby reducing or pre-
venting Newton’s ring. Therefore, visibility is improved
and a voltage tolerance characteristic between the sub-
strates is improved so that the seal is not as easily dam-
aged by shock.
[0066] Although a number of embodiments have been
shown and described, those skilled in the art will appre-
ciate that changes might be made in these embodiments
without departing from the principles thereof, the scope
of which is defined in the claims and their equivalents.

Claims

1. A light emitting display comprising:

a first substrate comprising a plurality of light
emitting devices disposed thereon;
a second substrate facing the plurality of light
emitting devices disposed on the first substrate;
a dam member disposed between the first sub-
strate and the second substrate, the dam mem-
ber being arranged to surround the plurality of
light emitting devices;
an inorganic sealing material arranged to secure
the first substrate and the second substrate to
each other, the inorganic sealing material being
disposed between the first substrate and the
second substrate and around an outer circum-
ference of the dam member to attach the first
substrate and the second substrate; and
a filling material disposed inward of the dam
member and between the first substrate and the
second substrate, covering the plurality of light
emitting devices.

2. A light emitting display according to claim 1, wherein
the dam member comprises an inorganic material.

3. A light emitting display according to claim 2, wherein
the inorganic material comprises frit.

4. A light emitting display according to claim 2 or 3,
wherein a reflecting layer arranged to reflect laser
and/or infrared (IR) radiation is disposed on a surface
of the dam member.

5. A light emitting display according to claim 4, wherein
the reflecting layer comprises at least one of Au, Ag,
Pt, and Al.

6. A light emitting display according to any one of claims
2 to 5, wherein at least a portion of the dam member
is arranged to contact the inorganic sealing material.

7. A light emitting display according to claim 1, wherein
the dam member comprises an organic material.

8. A light emitting display according to claim 7, wherein
the organic material comprises at least one of epoxy,
epoxy acrylate, urethane, urethane acrylate, ure-
thane acrylic, allyl resin, silicone, bisphenol A type
epoxy silicone, cycloaliphatic epoxy silicone resin,
acrylic epoxy silicone resin, allyl ether silicone, allyl
methacrylate silicone, phenyl silicone resin, aliphatic
urethane acrylate, and rubber.

9. A light emitting display according to claim 7 or 8,
wherein the dam member does not contact the inor-
ganic sealing material.

10. A light emitting display according to any one of claims
1 to 9, wherein the inorganic sealing material com-
prises frit.

11. A light emitting display according to claim 10, where-
in the frit is meltable by laser and/or IR radiation.

12. A light emitting display according to claim 11, where-
in the frit comprises a transition metal compound.

13. A light emitting display according to any one of claims
1 to 12, wherein the filling material is arranged to fill
at least some of a space between the plurality of light
emitting devices and the second substrate inward of
the dam member.

14. A light emitting display according to any one of claims
1 to 13, wherein the filling material comprises a solid
material.

15. A light emitting display according to claim 14, where-
in the filling material comprises a heat, electron
beam, and/or UV radiation hardening material.

16. A light emitting display according to claim 15, where-
in the filling material comprises at least one of epoxy,
epoxy acrylate, urethane, urethane acrylate, ure-
thane acrylic, allyl resin, silicone, bisphenol A type
epoxy silicone, cycloaliphatic epoxy silicone resin,
acrylic epoxy silicone resin, allyl ether silicone, allyl
methacrylate silicone, phenyl silicone resin, aliphatic
urethane acrylate, and rubber.

17. A light emitting display according to any one of claims
1 to 13, wherein the filling material comprises a liquid
material.

18. A light emitting display according to claim 17, where-
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in the filling material comprises silicone and/or sili-
cone oil.

19. A light emitting display according to claim 17, where-
in the filling material comprises at least one of hex-
amethyldisiloxane, octamethyltrisiloxane, decame-
thyltetrasioxane, dodecamethylpentasiloxane, and
polydimethylsiloxanes.

20. A method of manufacturing a light emitting display
comprising:

providing a first substrate comprising a plurality
of light emitting devices are formed;
providing a second substrate facing the plurality
of light emitting devices disposed on the first
substrate;
disposing an inorganic sealing material on an
outer circumference of the second substrate;
disposing a dam member on the second sub-
strate inward of the inorganic sealing material
so as to surround the plurality of light emitting
devices;
disposing a filling material inward of the dam
member; and
securing the inorganic sealing material to the
first substrate and the second substrate, thereby
sealing the plurality of light emitting devices.

21. A method according to claim 20, wherein disposing
the inorganic sealing material comprises:

applying frit paste; and
drying and/or annealing the frit paste.

22. A method according to claim 20, wherein disposing
the dam member comprises:

applying frit paste; and
drying and/or annealing the frit paste, thereby
hardening the frit paste.

23. A method according to claim 22, wherein at least a
portion of the dam member is arranged to contacts
the inorganic sealing material.

24. A method according to claim 20, wherein disposing
the dam member comprises:

applying a liquid organic material, wherein the
liquid organic material does not contact the in-
organic sealing material; and
hardening the liquid organic material.

25. A method according to any one of claims 20 to 24,
wherein securing the inorganic sealing material to
the first substrate and the second substrate to face
each other is performed at a pressure lower than

atmospheric pressure.

26. A method according to claim 25, wherein the pres-
sure is from about 1 Pa to about 10,000 Pa.

27. A method according to any one of claims 20 to 26,
wherein the filling material is a liquid, the method
further comprising compressing the first substrate
and the second substrate, thereby filling with the liq-
uid filling material spaces between the light emitting
devices and the second substrate within the dam
member.

28. A method according to any one of claims 20 to 26,
wherein the filling material is a liquid, the method
further comprising hardening the liquid filling mate-
rial.

29. A method according to any one of claims 20 to 28,
wherein securing the inorganic sealing material to
the first substrate and the second substrate compris-
es melting the inorganic sealing material.

30. A method according to claim 32, wherein the inor-
ganic sealing material is melted by laser and/or IR
radiation.
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