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(54) DISPLAY APPARATUS AND MANUFACTURING METHOD THEREOF

(57) A display apparatus 1 includes an array sub-
strate 100 including a display area 102 composed of a
plurality of pixels arranged in a matrix, and a sealing
substrate 200 disposed to be opposed to the array sub-
strate 100. The display area 102 includes a pixel switch
10 that selects a pixel, a drive control device 20 con-

nected to the pixel switch 10, and an organic EL device
40 driven by the drive control device 20. A support sec-
tion 300 is disposed in a frame shape on an outer pe-
ripheral portion of the display area 102 such that a pre-
determined gap is provided between the array substrate
100 and the sealing substrate 200.
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Description
Technical Field

[0001] The present invention relates to a display ap-
paratus and a method of manufacturing the display ap-
paratus, and more particularly to a self-emission type
display apparatus such as an organic electro-lumines-
cence (EL) display apparatus and a method of manu-
facturing the same.

Background Art

[0002] Inrecentyears, organic EL display apparatus-
es have attracted attention as flat display apparatuses.
The organic EL display apparatus has self-lumines-
cence properties. Thus, it has features: a wide viewing
angle is provided, reduction in thickness is achieved
without a need for backlight, power consumption can be
decreased, and a responsivity speed is high. The organ-
ic EL display apparatus is configured such that a plural-
ity of organic EL devices are arranged on an array sub-
strate in a matrix. Each organic EL device has such a
structure that an organic light-emitting layer including an
organic compound with a light-emitting function is sand-
wiched between an anode and a cathode.

[0003] The organic EL device is very susceptible to
moisture. Even a small amount of moisture, e.g. about
1 ppm, would destroy the organic EL device, and the
organic EL device could no longer maintain a display
performance as a display device. It is necessary, there-
fore, that the organic EL device is configured to be kept
out of contact with an external atmosphere. In a general
manufacturing process, the array substrate is sealed by
a sealing substrate, to which a desiccating material is
added, in an inert gas atmosphere of, e.g. nitrogen gas,
under dew-point management. In this case, the array
substrate and the sealing substrate are bonded to each
other via a sealing material mixed with granular spacers
each having a size of several-ten um. The spacer mixed
in the sealing material defines a predetermined gap be-
tween the array substrate and the sealing substrate so
as to prevent contact between the organic EL devices
arranged on the array substrate and the desiccating ma-
terial.

[0004] When the array substrate and the sealing sub-
strate are to be bonded by the sealing material, the seal-
ing material is cured by ultraviolet irradiation in the state
in which both substrates are under pressure. In this
case, there is a possibility that the granular spacers
mixed in the sealing material may press a drive circuit
provided in the vicinity of the sealing material. This may
result in damage to the drive circuit. In particular, in dis-
play apparatuses used in small-sized mobile terminals,
the production of which has increased in recent years,
there is little extra area in the frame size and thus it is
difficult to keep a sufficient margin. Consequently, the
aforementioned problem tends to occur with the display
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apparatus for the small-sized mobile terminal, and the
reliability may deteriorate.

[0005] In a case where a plurality of organic EL dis-
play apparatuses are to be cut out of a single mother
substrate, there is no portions serving as fulcra along
scribe lines. As a result, defects such as a chip tend to
occur at end portions of the substrates of the cutout or-
ganic EL display apparatuses, and it is difficult to cut out
the display apparatuses with high precision.

Disclosure of Invention

[0006] The presentinvention has been made to solve
the above problems, and the object of the invention is
to provide a display apparatus capable of enhancing re-
liability and process precision, and a method of manu-
facturing the display apparatus.

[0007] According to afirst aspect of the presentinven-
tion, there is provided a display apparatus comprising:

a first substrate including a display area having a
plurality of pixels arranged in a matrix; and

a second substrate disposed to be opposed to the
first substrate,

wherein the first substrate includes

a separator that separates the pixels in the display
area and is disposed to be spaced apart from the second
substrate, and

a support section disposed in a frame shape on
an outer peripheral portion of the display area such that
a predetermined gap is provided between the first sub-
strate and the second substrate, the support section
having a height substantially equal to a height of the sep-
arator.
[0008] According to a second aspect of the invention,
there is provided a method of manufacturing a display
apparatus including a first substrate having a plurality of
display pixels arranged in a display area in a matrix and
a separator separating the display pixels, a second sub-
strate disposed to be opposed to the first substrate, and
a seal material that seals the first substrate and the sec-
ond substrate, the method comprising:

a step of forming a support section, which has a
height substantially equal to a height of the separa-
tor, on a mother substrate having display areas cor-
responding to a plurality of the display apparatuses,
the support section being provided on an outer pe-
ripheral portion of each of the display areas;

a step of sealing using the seal material, in a state
in which the second substrate is disposed to be op-
posed to each display area of the mother substrate,
spaced apart from the separator, and put in contact
with the support section; and

a step of cutting the mother substrate in accordance
with the respective display areas, and cutting out
the first substrate.
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[0009] According to a third aspect of the invention,
there is provided a method of manufacturing a display
apparatus including a first substrate having a plurality of
display pixels arranged in a display area in a matrix and
a separator separating the display pixels, a second sub-
strate disposed to be opposed to the first substrate, and
a seal material that seals the first substrate and the sec-
ond substrate, the method comprising:

a step of forming a support section, which has a
height substantially equal to a height of the separa-
tor, on a first mother substrate having display areas
corresponding to a plurality of the display appara-
tuses, the support section being provided on an out-
er peripheral portion of each of the display areas;
a step of sealing using the seal material, in a state
in which a second mother substrate is disposed to
be opposed to each display area of the first mother
substrate, spaced apart from the separator, and put
in contact with the support section; and

a step of cutting the first mother substrate and the
second mother substrate in accordance with the re-
spective display areas, and cutting out the first sub-
strate and the second substrate sealed by the seal
material.

Brief Description of Drawings
[0010]

FIG. 1 schematically shows the structure of an or-
ganic EL display apparatus according to an embod-
iment of the present invention;

FIG. 2 is a cross-sectional view schematically
showing the structure of the organic EL display ap-
paratus shown in FIG. 1;

FIG. 3 is a cross-sectional view schematically
showing the structures of an organic EL device and
a drive control device in the organic EL display ap-
paratus shown in FIG. 1;

FIG. 4 is a perspective view for describing a method
of manufacturing the organic EL display apparatus;
FIG. 5 is a cross-sectional view for describing the
method of manufacturing the organic EL display ap-
paratus;

FIG. 6 is a perspective view for describing another
method of manufacturing the organic EL display ap-
paratus;

FIG. 7 is a cross-sectional view for describing this
another method of manufacturing the organic EL
display apparatus;

FIG. 8 shows an example of the positional relation-
ship between a support section and a drive circuit;
and

FIG. 9 schematically shows the structure of an array
substrate in a case where insular support portions
are arranged.
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Best Mode for Carrying Out the Invention

[0011] A display apparatus according to an embodi-
ment of the present invention and a method of manu-
facturing the display apparatus will now be described
with reference to the accompanying drawings.

[0012] In this embodiment, a self-emission type dis-
play apparatus, such as an organic EL (electrolumines-
cence) display apparatus, is described as the display
apparatus by way of example.

[0013] As is shown in FIG. 1 and FIG. 2, an organic
EL display apparatus 1 comprises an array substrate
100 as a first substrate, on which organic EL devices
serving as display devices are arranged in a matrix, and
a sealing substrate 200 as a second substrate, which is
disposed to be opposed to the array substrate 100. A
display area 102 of the array substrate 100, which dis-
plays an image, comprises three kinds of light-emitting
portions, that is, pixels, which emit red, green and blue
lights, respectively. Each pixel is separated by separa-
tors 130. Each pixel includes an organic EL device 40
serving as a self-emission type display device. The seal-
ing substrate 200 seals the display area 102 of the array
substrate 100.

[0014] The organic EL device 40 comprises a first
electrode 60, a second electrode 66 and an organic
light-emitting layer 64 functioning as a light-emitting lay-
er. The first electrode 60 is formed in an independent
insular shape for each pixel, and is electrically insulated.
The second electrode 66 is disposed to be opposed to
the first electrode 60 and is commonly formed for a plu-
rality of pixels. The organic light-emitting layer 64 is
sandwiched between the first electrode 60 and the sec-
ond electrode 66.

[0015] In each pixel of the display area 102, the array
substrate 100 includes a pixel switch 10 composed of,
e.g. an N-type thin-film transistor, a drive control device
20 composed of, e.g. a P-type thin-film transistor, a ca-
pacitor element 30, and the organic EL device 40. The
organic EL device 40 is selected via the pixel switch 10.
An excitation power for the organic EL device 40 is con-
trolled by the drive control device 20.

[0016] The array substrate 100 includes a plurality of
scan lines Y arranged in the row direction of the organic
EL devices 40, a plurality of signal lines X arranged in
the column direction of the organic EL devices 40, and
power supply lines P for supplying power to a first elec-
trode of each organic EL device 40. In a peripheral area
104 surrounding the display area 102, the array sub-
strate 100 further includes a scan line drive circuit 107
for supplying drive signals to the scan lines Y and a sig-
nal line drive circuit 108 for supplying drive signals to
the signal lines X.

[0017] ThescanlinesY are connected to the scanline
drive circuit 107. The signal lines Y are connected to the
signal line drive circuit 108. The pixel switch 10 is pro-
vided near an intersection between the scan line Y and
signal line X. The drive control device 20 is connected
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in series with the organic EL device 40. The capacitance
element 30 is connected in series with the pixel switch
10 and in parallel with the drive control device 20. Both
electrodes of the capacitance element 30 are connected
to the gate electrode and source electrode of the drive
control device 20, respectively.

[0018] The power supply line P is connected to a first
electrode power supply line (not shown) arranged on the
peripheral area 104. A second electrode of the organic
EL device 40 is connected to a second electrode power
supply line (not shown) which is arranged on the periph-
eral area 104 and supplies a common potential.
[0019] More specifically, the pixel switch 10 in this em-
bodiment is composed of an N-type thin-film transistor.
In the pixel switch 10, the gate electrode is connected
to the scan line Y, the source electrode is connected to
the signal line X, and the drain electrode is connected
to one electrode of the capacitance element 30 and to
the gate electrode of the drive control device 20. In the
drive control device 20, the source electrode is connect-
ed to the power supply line P, and the drain electrode is
connected to the first electrode 60 of the organic EL de-
vice 40. The other electrode of the capacitance element
30 is connected to the power supply line P.

[0020] When the pixel switch 10 is selected via the
associated scan line Y, the pixel switch 10 writes a drive
signal of the associated signal line X in the capacitance
element 30, and controls the operation of the drive con-
trol device 20. The gate voltage of the drive control de-
vice 20 is adjusted on the basis of the drive signal. The
drive control device 20 supplies a desired drive current
from the power supply line P to the organic EL device 40.
[0021] FIG. 3 is a schematic cross-sectional view
showing the drive control device 20 and organic EL de-
vice 40 of the array substrate 100.

[0022] The drive control device 20 includes a polysil-
icon semiconductor layer 20P disposed on an insulating
support substrate 120 formed of, e.g. glass. In the drive
control device 20, a gate electrode 20G is provided on
the polysilicon semiconductor layer 20P via a gate insu-
lation film 52. A source electrode 20S is put in contact
with a source region 20PS of the polysilicon semicon-
ductor layer 20P via a contact hole 93 that penetrates
the gate insulation film 52 and an interlayer insulation
film 54. A drain electrode 20D is put in contact with a
drain region 20PD of the polysilicon semiconductor lay-
er 20P via a contact hole 94 that penetrates the gate
insulation film 52 and interlayer insulation film 54.
[0023] The organic EL device 40 is disposed on an
insulation film 56 provided on the interlayer insulation
film 54. The organic EL device 40 for one pixel is parti-
tioned by the separators 130 arranged within the display
area in a matrix. The separator 130 comprises, for ex-
ample, a hydrophilic film such as a silicon oxide film
(SiO) and a hydrophobic film such as a resin resist. In
each pixel, the first electrode 60 is electrically insulated
from adjacent pixels by the separators 130. The sepa-
rators 130 are so arranged as to overlap peripheral por-
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tions of the first electrode 60. Thus, the electrode por-
tion, which is exposed from the hydrophilic film of the
separator 130, functions substantially as the first elec-
trode.

[0024] Inthe organic EL device 40, the lower-side first
electrode 60 functions as an anode, and the first elec-
trode 60 is provided on the insulation film 56. The first
electrode 60 is connected to the drain electrode 20D of
the drive control device 20 via a contact hole 95 that
penetrates the insulation film 56. The first electrode 60
is formed of a light-transmissive electrically-conductive
material such as ITO (Indium Tin Oxide) or IZO (Indium
Zinc Oxide).

[0025] The organic light-emitting layer 64 sandwiched
between the first electrode 60 and second electrode 66
may have a three-layer stacked structure comprising a
hole transporting layer and an electron transporting lay-
er, which are commonly formed for respective colors,
and a light-emitting layer formed individually for each
color. Alternatively, the organic light-emitting layer 64
may have a two-layer structure or a single layer struc-
ture having an integrated function of the three layers.
For example, the hole transporting layer is interposed
between the anode and the light-emitting layer and is
formed of a thin film of an aromatic amine derivative, a
polythiophene derivative, polyaniline derivative, etc.
The light-emitting layer is interposed between the hole
transporting layer and the cathode and is formed of an
organic compound that emits red, green or blue light.
When the light-emitting layer is formed by using, for in-
stance, a high-polymer material, it has a stacked struc-
ture of PPV (poly-paraphenylenevinylene), a polyflu-
orene derivative or a precursor thereof, etc.

[0026] In the organic EL device 40, the upper-side
second electrode 66 functions as a cathode. The sec-
ond electrode 66 is commonly provided on the organic
light-emitting layers 64 of the respective organic EL de-
vices 40. The second electrode 66 is formed of a light-
shield metal film of, e.g. Ca (calcium), Al (aluminum),
Ba (barium), Ag (silver), etc.

[0027] The sealing substrate 200 includes a recess
portion 202 that extends over at least a region corre-
sponding to the display area 102. The sealing substrate
200 having this structure has a desiccating agent 204
disposed in the recess portion 202. The desiccating
agent 204 absorbs moisture evaporated from the organ-
ic EL device 40, etc.

[0028] The array substrate 100 further includes a sup-
port section 300 arranged in a frame shape surrounding
the outer periphery of the display area 102. The support
section 300 has such a height as to provide a predeter-
mined gap between the array substrate 100 and sealing
substrate 200 in the display area 102. The height of the
support section 300 is substantially equal to the height
of the separator 130. When the support section 300 sup-
ports the sealing substrate 200 in the peripheral area
104, the separator 130 on the array substrate 100 is
spaced apart from the sealing substrate 200 in the dis-
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play area 102. Specifically, the sealing substrate 200
has the recess portion 202 opposed to the display area
102. Thus, even if the height of the separator 130 is sub-
stantially equal to that of the support section 300, the
separator 130 does not contact the desiccating agent
204 provided on the sealing substrate 200.

[0029] AsisshowninFIG. 1, for example, the support
section 300 has a continuous loop shape surrounding
the display area 102. Thereby, when the sealing sub-
strate 200 is supported by the support section 300 on
the array substrate 100 in the peripheral area 104, the
display area 102 is sealed.

[0030] The supportsection 300 is formed of, e.g. resin
resist. The support section 300 and the separators 130
arranged on the display area 102 may be formed of the
same material. In this case, the support section 300 and
the separators 130 may be formed in the same fabrica-
tion step. In particular, the water-repellent film of the
separator 130 and the support section 300 may be
formed of the same material in the same fabrication
step. This fabrication method does not require an in-
crease in number of fabrication steps for forming the
support section 300, and can prevent a decrease in
yield.

[0031] Since the display area 102 of the array sub-
strate 100 is sealed by the support section 300 and seal-
ing substrate 200, external moisture is prevented from
entering the sealed space. This prevents degradation of
the organic EL device 40. In particular, when the sepa-
rator 130 and support section 300 are formed by the
same fabrication steps, entrance of moisture can more
effectively be prevented.

[0032] The array substrate 100 and sealing substrate
200 are sealed by a seal material 400. The seal material
400 is formed of a photosensitive resin, e.g. an ultravi-
olet curing resin. Additionally, the seal material may be
formed of a photosensitive resin mixed with a desiccat-
ing agent. If this seal material 400 is used, entrance of
external moisture can be prevented by arranging the
seal material 400 on both sides of the support section
300. Moreover, moisture within the sealed space can ef-
fectively be eliminated. In the case where the desiccat-
ing agent is mixed in the seal material 400, it is not nec-
essary to dispose the desiccating agent 204 in the re-
cess portion 202 of the sealing substrate 200.

[0033] The gap between the array substrate 100 and
the sealing substrate 200 is kept constant by the support
section 300. Moreover, since the support section 300 is
arranged on the outer peripheral part of the display area
102, the mechanical strength of the entire display appa-
ratus is increased.

[0034] An insert gas such as nitrogen gas is filled in
the sealed space defined by the support section 300 in
the predetermined gap between the array substrate 100
and sealing substrate 200. The humidity in the sealed
space is maintained at such a low level as not to ad-
versely affect the organic EL device 40.

[0035] Inthe organic EL device 40 with the above-de-
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scribed structure, electrons and holes are injected in the
organic light-emitting layer 64 sandwiched between the
first electrode 62 and second electrode 66. The electron
and hole are recombined to form an exciton, and light is
produced by photo-emission of a predetermined wave-
length which occurs when the exciton is deactivated.
The EL light is emitted from the lower surface side of the
array substrate 100, that is, from the first electrode 60
side.

[0036] A method of manufacturing the organic EL de-
vice having the above-described structure will now be
described. In the method to be described here, array
substrates corresponding to a plurality of EL display ap-
paratuses are cut out of a single mother substrate.
[0037] As is shown in FIGS. 4 and 5, display areas
corresponding to a plurality of organic EL display appa-
ratuses are formed on a mother substrate 500 for array
substrates. Specifically, processes of forming a semi-
conductor layer, a metal layer and an insulation layer on
the mother substrate 500 and patterning these layers
are repeated. Thereby, for each display area 102, the
processes are carried out to form polysilicon semicon-
ductor layers of TFTs that make up pixel switches 10,
drive control devices 20, drive circuits 107 and 108, etc.,
as well as gate electrodes, capacitance elements 30,
gate insulation films 52, interlayer insulation films 54,
etc.

[0038] Subsequently, source electrodes and drain
electrodes of the TFTs are formed. In this case, the
source electrode of the pixel switch 10 is formed integral
with the signal line X. Thereafter, the insulation film 56
is formed on the TFTs, and then first electrodes 60 are
formed in independent insular shapes at positions cor-
responding to the respective display devices 40 on the
insulation film 56. In this case, the drain electrode 20D
of the drive control device 20 is electrically connected
to the first electrode 60.

[0039] Next, separators 130 for electrically insulating
each display device 40 are formed on the display area
102. To begin with, a film of a hydrophilic material is
formed. A part of this film is selectively removed, thereby
forming a hydrophilic film having an opening for partly
exposing the first electrode 60. Then, a film of a hydro-
phobic material is formed, and a part thereof is selec-
tively removed, thereby forming a hydrophobic film hav-
ing an opening for partly exposing the opening of the
hydrophilic film. The plural organic EL devices 40 sur-
rounded by the separators 130 emit light of the same
color, for example, in units of a column. In the step of
forming the hydrophobic film, a frame-shaped support
section 300 having approximately the same height as
the separators 130 is formed at the same time on the
outer periphery of the display area 102.

[0040] Following the above steps, a light-emission
material is applied by, e.g. an ink jet method, onto the
first electrode 60 exposed from the opening of the sep-
arator 130. Thus, the organic light-emitting layer 64 is
formed. Subsequently, the second electrode 66 is
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formed on the organic light-emitting layer 64. Thereby,
the organic EL device 40 is formed.

[0041] On the other hand, the desiccating agent 204
is disposed in the recess portion 202 of the sealing sub-
strate 200. Then, seal materials 400 are applied onto
the mother substrate 500. For example, the seal mate-
rial 400 is applied onto the support section 300 in a
frame shape. In an atmosphere subjected to dew-point
management, a plurality of sealing substrates 200 are
disposed and sealed to be opposed to each display area
102 on the mother substrate 500. Thereby, the organic
EL devices 40 are sealed in the sealed spaces between
the mother substrate 500 and the sealing substrates
200. In this case, the support sections 300 on the mother
substrate 500 support the sealing substrates 500. Thus,
the seal materials 400 applied to the support sections
300 are present on both sides of the support sections
300 and bond the mother substrate 500 and sealing sub-
strates 200.

[0042] Thereafter, the mother substrate 500 is cut into
unit sizes corresponding to the respective organic EL
display apparatuses. Specifically, predetermined cut-
ting-lines are scribed on the surface of the mother sub-
strate 500 by a scriber formed of a sharp, hard member
of, e.g. diamond. Cracks are made along the cutting-
lines. After cracks, i.e. scribe lines SL, are formed along
the cutting-lines, an impact is uniformly applied along
the scribe lines SL, using a rubber rod-like member
called a break bar. Thereby, the cracks are progressed
within the substrate along the scribe lines SL, and the
mother substrate 500 is cut.

[0043] When a plurality of organic EL display appara-
tuses are cut out of the single mother substrate, as de-
scribed above, it is desirable to situate the support sec-
tions 300 near the scribe lines SL. Thereby, in the step
of cutting the mother substrate 500, the support sections
300 function as fulcra and occurrence of defects in scrib-
ing can be prevented. Moreover, high-precision cutting
is enabled with respect to display apparatuses for small-
sized mobile terminals, which have little margin in the
frame size. Additionally, it is desirable that the support
sections 300 be disposed substantially in parallel with
the scribe lines SL. With such disposition, higher-preci-
sion cutting of the mother substrate is enabled. Itis pref-
erable that, as shown in FIG. 5, the support sections 300
be situated on both sides of the scribe lines SL in the
vicinity of the central portion of the mother substrate 500
where a plurality of organic EL display apparatuses are
located adjacent to one another. With such arrange-
ment, higher-precision cutting of the mother substrate
can be achieved.

[0044] The support section 300 with a predetermined
width is disposed in a frame shape along the outer pe-
riphery of the sealing substrate 200. The array substrate
100 and sealing substrate 200 are sealed via the sup-
port section 300. Therefore, the strength of the display
apparatus as a whole can be increased.

[0045] Another method of manufacturing the organic
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EL device having the above-described structure will now
be described. In the method of this example, two mother
substrates are used to form a plurality of organic EL dis-
play apparatus cells. Thereafter, array substrates and
sealing substrates corresponding to a plurality of organ-
ic EL display apparatuses are cut out of the mother sub-
strates.

[0046] AsisshowninFIGS. 6 and 7, a plurality of dis-
play areas 102 and drive circuits 107, 108 are formed
on a mother substrate for array substrates (first mother
substrate) 500. Then, a support section 300 is formed
on an outer periphery portion of each display area 102.
A desiccating agent 204 is disposed in each recess por-
tion 202 of a mother substrate for sealing substrates
(second mother substrate) 600. Subsequently, seal ma-
terial 400 is applied to each sealing substrate 200 in a
frame shape. In an atmosphere subjected to dew-point
management, the mother substrate 600 is sealed on the
mother substrate 500. Thereafter, the mother substrate
500 and mother substrate 600 are cut into unit sizes cor-
responding to the respective display areas 102. There-
by, organic EL display apparatuses each having the ar-
ray substrate 100 and sealing substrate 200 which are
sealed by the seal material 400 are cut out.

[0047] With this manufacturing method, too, the same
advantages as with the previously described manufac-
turing method can be obtained.

[0048] The present invention is not limited to the
above-described embodiments, and various modifica-
tions can be made without departing from the spirit of
the invention.

[0049] For example, in display apparatuses for small-
sized mobile terminals, which have little margin in the
frame size, the support section 300 for providing the gap
may be disposed over each drive circuit arranged on the
outer peripheral portion of the display area 102. Specif-
ically, in FIG. 8, a support section 300 is disposed over
a drive circuit 700 such as a scan line drive circuit or a
signal line drive circuit. In this case, a pressure is applied
to the drive circuit 700 via the support section 300 when
the array substrate 100 and sealing substrate 200 are
sealed by the seal material 400 or when scribing is per-
formed on the mother substrate 500 (600).

[0050] Inthe prior art wherein the mechanical strength
for providing the gap is secured by mixing fibers in the
seal material 400 without disposing the support section
300, ifthe aforementioned pressure is applied, the fibers
may pierce the drive circuit 700, causing damage to the
drive circuit 700.

[0051] By contrast, in the structure shown in FIG. 8
wherein the support section 300 is disposed on the outer
peripheral portion of the display area 102, the applied
pressure can be dispersed over the entire support sec-
tion 300 and damage to the drive circuit 700 can be pre-
vented. Therefore, even in the case of display appara-
tuses with little margin in the frame size, high reliability
is attained.

[0052] In the above-described embodiment, the sup-
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port section 300 has a continuous loop shape surround-
ing the display area 102. Alternatively, insular support
sections may be provided. That is, as shown in FIG. 9,
insular support sections 300 may be disposed along the
outer periphery of the display area 102 and the seal ma-
terial 400 may be provided along the support section
300.

[0053] The support section 300 may be formed of a
resin material including a desiccating agent. This effec-
tively prevents external moisture from entering the
sealed space between the array substrate 100 and seal-
ing substrate 200. In this case, the seal material 400
may not necessarily include the desiccating agent. In
addition, there is no need to dispose the desiccating
agent 400 in the recess portion 202 of the sealing sub-
strate 200.

[0054] The above-described embodiment adopts a
so-called bottom-surface emission system in which EL
light is emitted from the first electrode side situated on
the lower side of the array substrate. The present inven-
tion, however, is also applicable to a so-called top-sur-
face emission system in which EL light is emitted from
the second electrode side situated on the upper side.
[0055] As has been described above, the display ap-
paratus of this invention and the method of manufactur-
ing the same can enhance the reliability and process
precision. In addition, the mechanical strength of the en-
tire display apparatus can be increased. Furthermore,
entrance of external moisture, etc. via the seal material
can surely be prevented, and degradation in the display
apparatus can effectively be suppressed. Besides, the
gap between the array substrate and the sealing sub-
strate can uniformly be maintained.

Industrial Applicability

[0056] As has been described above, the present in-
vention can provide a display apparatus and a method
of manufacturing the same, which can enhance the re-
liability and processing precision.

Claims
1. Adisplay apparatus comprising:

a first substrate including a display area having
a plurality of pixels arranged in a matrix; and
a second substrate disposed to be opposed to
the first substrate,

characterized in that the first substrate in-
cludes,

a separator that separates the pixels in the
display area and is disposed to be spaced apart
from the second substrate, and

a support section disposed in a frame shape
on an outer peripheral portion of the display area
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10.

1.

12.

such that a predetermined gap is provided between
the first substrate and the second substrate, the
support section having a height substantially equal
to a height of the separator.

The display apparatus according to claim 1, char-
acterized in that the support section and the sep-
arator are formed of the same material.

The display apparatus according to claim 1, char-
acterized in that the support section is formed in a
loop shape such that the support section seals be-
tween the display area of the first substrate and the
second substrate.

The display apparatus according to claim 1, char-
acterized in that the support section is formed in
an insular shape on an outer peripheral portion of
the display area.

The display apparatus according to claim 1, char-
acterized in that the support section is disposed
over a drive circuit for driving the pixels.

The display apparatus according to claim 1, char-
acterized in that the second substrate provides a
desiccating agent.

The display apparatus according to claim 1, char-
acterized in that the support section is formed of
a resin including a desiccating agent.

The display apparatus according to claim 1, char-
acterized in that the pixel includes a self-emission
type display device.

The display apparatus according to claim 8, char-
acterized in that the self-emission type display de-
vice comprises a first electrode formed in an inde-
pendentinsular shape for each pixel, a second elec-
trode disposed to be opposed to the first electrode
and commonly formed for all the pixels, and a light-
emitting layer sandwiched between the first elec-
trode and the second electrode.

The display apparatus according to claim 1, char-
acterized in that the second substrate has arecess
portion opposed to the display area.

The display apparatus according to claim 1, char-
acterized in that a seal material for sealing be-
tween the first substrate and the second substrate
is disposed on both sides of the support section.

The display apparatus according to claim 11, char-
acterized in that the seal material is formed of a
resin including a desiccating agent.



13.

14.

15.

16.

17.

18.
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A method of manufacturing a display apparatus in-
cluding a first substrate having a plurality of display
pixels arranged in a display area in a matrix and a
separator separating the display pixels, a second
substrate disposed to be opposed to the first sub-
strate, and a seal material that seals the first sub-
strate and the second substrate, the method char-
acterized by comprising:

a step of forming a support section, which has
a height substantially equal to a height of the
separator, on a mother substrate having display
areas corresponding to a plurality of the display
apparatuses, the support section being provid-
ed on an outer peripheral portion of each of the
display areas;

a step of sealing using the seal material, in a
state in which the second substrate is disposed
to be opposed to each display area of the moth-
er substrate, spaced apart from the separator,
and put in contact with the support section; and
a step of cutting the mother substrate in accord-
ance with the respective display areas, and cut-
ting out the first substrate.

The method of manufacturing a display apparatus
according to claim 13, characterized in that the
separator and the support section are formed in the
same step.

The method of manufacturing a display apparatus
according to claim 13, characterized in that the
seal material is disposed on both sides of the sup-
port section.

The method of manufacturing a display apparatus
according to claim 13, characterized in that the
support section is disposed near a scribe line for
cutting the mother substrate.

The method of manufacturing a display apparatus
according to claim 13, characterized in that the
support section is disposed substantially in parallel
with a scribe line for cutting the mother substrate.

A method of manufacturing a display apparatus in-
cluding a first substrate having a plurality of display
pixels arranged in a display area in a matrix and a
separator separating the display pixels, a second
substrate disposed to be opposed to the first sub-
strate, and a seal material that seals the first sub-
strate and the second substrate, the method char-
acterized by comprising:

a step of forming a support section, which has
a height substantially equal to a height of the
separator, on a first mother substrate having
display areas corresponding to a plurality of the
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display apparatuses, the support section being
provided on an outer peripheral portion of each
of the display areas;

a step of sealing using the seal material, in a
state in which a second mother substrate is dis-
posed to be opposed to each display area of
the first mother substrate, spaced apart from
the separator, and put in contact with the sup-
port section; and

a step of cutting the first mother substrate and
the second mother substrate in accordance
with the respective display areas, and cutting
out the first substrate and the second substrate
sealed by the seal material.
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