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(54) Organic EL display device, electronic equipment, and method for manufacturing the same

(57)  Theinvention seeks to provide a sheet-shaped
organic EL display device having a reduced thickness.
An organic EL display device includes a substrate (51)
serving as both a protective layer to prevent permeation
of moisture, oxygen, and the like into the inside and a
support layer for film formation, a laminate which is pro-
vided on a under layer (13) by film formation and which
includes a thin film circuit layer (20) carrying an electric

EL . _TFT

circuit and an organic EL light emitting layer (30) carry-
ing an organic EL light emitting element, and an adhe-
sive layer (41) joining the above-described laminate and
the above-described substrate. The above-described
organic EL light emitting element radiates the emitted
light toward the above-described under layer (13) side.
In this manner, a low-profile organic EL display device
can be provided.
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Description

[0001] The present invention relates to an improve-
ment of an organic EL display device. In particular, it
relates to an organic EL display device which can be
prepared with a reduced thickness, electronic equip-
ment including the same, and a method for manufactur-
ing the same.

[0002] Withrespectto semiconductor devices and the
like, a high-temperature treatment step and the like are
included in the process of manufacturing laminates
composed of required microstructures, thin film circuits,
and the like on substrates and, therefore, selection of
elements constituting substrates and laminates may be
restricted. For example, resin films, plastic substrates,
and the like are not suitable for a high-temperature treat-
ment.

[0003] Consequently, for example, in the invention
described in Japanese Unexamined Patent Application
Publication No. 2002-217391, a thin film circuit is formed
on a heat-resistant element-forming substrate with a
first release layer therebetween, a temporary transfer
substrate is adhered to this thin film circuit with a second
release layer therebetween, and the first release layer
is broken, so that the thin film circuit is transferred from
the element-forming substrate side to the temporary
transfer substrate side. Furthermore, a final substrate is
bonded together with the temporary transfer substrate
and, thereafter, the second release layer is broken, so
that the thin film circuit is transferred from the temporary
transfer substrate side to the final substrate side. In this
manner, the thin film circuit is disposed on a plastic sub-
strate through film formation steps in the order similar
to that in the case where the thin film circuit is formed
on the element-forming substrate. Here, the thin film cir-
cuit includes a thin film transistor (TFT) circuit, a TFT
circuit substrate of a liquid crystal display, an organic EL
display device, and the like.

[0004] However, when the organic EL display device
is transferred to the final substrate by repeating the peel-
ing transfer between substrates as many as two times,
as described above, the number of manufacturing steps
is increased, and the manufacturing process becomes
complicated.

[0005] An organic EL display device can be formed
on a highly flexible plastic thin film substrate by the use
of the above-described peeling transfer technology. Ac-
cordingly, itis expected that a sheet-shaped thin organic
EL display panel will be provided. However, in order to
prevent permeation of moisture and oxygen into light
emitting elements, the organic EL display device is re-
quired to include a sealing substrate for covering and
protecting a group of light emitting elements, besides
the above-described plastic substrate. Consequently,
even when a thin plastic substrate is used, there is a
certain limit to reduction in the total thickness of the dis-
play panel. Furthermore, the light radiated from an or-
ganic EL light emitting element located between the two
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substrates is emitted to the outside through one of the
substrate and, thereby, a transmission loss is produced
during passage through the substrate.

[0006] Accordingly, itis an object of the presentinven-
tion to provide an organic EL display device in which a
transmission loss due to a substrate is reduced.
[0007] It is also an object of the present invention to
provide a sheet-shaped organic EL display device hav-
ing a reduced thickness.

[0008] It is also an object of the present invention to
provide electronic equipment including the above-de-
scribed organic EL display device.

[0009] It is also an object of the present invention to
provide a method for manufacturing the above-de-
scribed organic EL display device.

[0010] In order to achieve the above-described ob-
jects, an organic EL display device of the present inven-
tion includes a substrate serving as both a protective
layer to prevent permeation of moisture, oxygen, and
the like into the inside and a support layer for film for-
mation; a laminate which is provided on a under layer
by film formation and which includes a thin film circuit
layer carrying an electric circuit and an organic EL light
emitting layer carrying an organic EL light emitting ele-
ment to radiate the emitted light toward the above-de-
scribed under layer side; and an adhesive layer joining
the above-described laminate and the above-described
substrate, and the above-described organic EL light
emitting element radiates the emitted light toward the
above-described under layer side.

[0011] By adopting such a configuration, a low-profile
organic EL display device including one substrate can
be provided. Since the organic EL light can radiate to
the outside not through the substrate, the loss of the
amount of light due to passage through the substrate
and multiple reflection at the substrate can be avoided.
Furthermore, the substrate, the adhesive layer, and the
under layer form protective layers and, thereby, the per-
meation of moisture and oxygen into the inside of the
device can be suppressed.

[0012] Preferably, a connection electrode is included,
which penetrates a part of the above-described under
layer so as to be exposed at the bottom surface of the
under layer and which connects an external circuit and
the above-described electric circuit. In this manner, the
connection to the external circuit can be readily per-
formed. Furthermore, a connection terminal can be en-
sured by even one time of peeling transfer.

[0013] Preferably, the film thickness of the above-de-
scribed under layer is not in the range of 400 (blue) to
800 (red) nm. More preferably, the thickness is control-
led at 300 nm or less. In this manner, occurrence of in-
terference can be avoided when the emitted light (visible
light) passes through the under layer.

[0014] Preferably, the above-described substrate is a
plastic substrate. In this manner, a sheet-shaped display
device resistant to bending and shock is readily provid-
ed. However, a glass substrate may be adopted.
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[0015] Preferably, the mutual connection between the
above-described connection electrode and the above-
described external circuit is performed through aniso-
tropic conductive materials or an electrically conductive
adhesive. In this manner, the connection to the external
circuit can be readily performed.

[0016] Preferably, the above-described connection
electrode is formed to become substantially flush with
the above-described under layer. In this manner, the
handling and the wiring connection can readily be per-
formed in the following steps.

[0017] Electronic equipment of the present invention
includes the above-described organic EL display device
and, therefore, the display portion can readily be con-
figured to become low-profile. The electronic equipment
is, for example, the equipment including the organic EL
display device as a display portion, and examples there-
of include video cameras, televisions, large screens,
cellular phones, personal computers, personal digital
assistants (so-called PDAs), and the like.

[0018] A method for manufacturing an organic EL dis-
play device of the present invention includes the steps
of forming a release layer on a first substrate; forming a
laminate on the above-described release layer, the lam-
inate including an organic EL light emitting layer which
emits light toward the release layer side; joining the
above-described first substrate provided with the
above-described laminate and a second substrate with
an adhesive layer therebetween; and applying energy
to the above-described release layer so as to cause
peeling, and peeling off the above-described first sub-
strate so as to transfer the above-described laminate to
the above-described second substrate side.

[0019] A method for manufacturing an organic EL dis-
play device according to another aspect of the present
invention includes the steps of forming a release layer
on a first substrate; forming a laminate on the above-
described release layer, the laminate including an or-
ganic EL light emitting layer which emits light toward the
release layer side; joining the first substrate provided
with the above-described laminate and a second sub-
strate with an adhesive layer therebetween; and remov-
ing the above-described first substrate by dissolution so
as to transfer the above-described laminate to the
above-described second substrate side.

[0020] By adopting such a configuration, an organic
EL display device having the above-described features
can be formed.

[0021] Preferably, the step of forming a connection
electrode exposed at a part of the bottom surface of the
above-described laminate is further included. In this
manner, the connection to an external circuit is readily
performed.

[0022] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:

Fig. 1 is a sectional view for explaining an example
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of an organic EL display device of the present in-
vention.

Fig. 2(a) to Fig. 2(c) are process diagrams for ex-
plaining a manufacturing , process of an organic EL
display device in an example.

Fig. 3(a) to Fig. 3(c) are process diagrams for ex-
plaining the manufacturing process of the organic
EL display device in the example.

Fig. 4(a) and Fig. 4(b) are process diagrams for ex-
plaining the manufacturing process of the organic
EL display device in the example.

Fig. 5(a) and Fig. 5(b) are process diagrams for ex-
plaining the manufacturing process of the organic
EL display device in the example.

Fig. 6 is a diagram for explaining examples of elec-
tronic equipment including an organic EL display
device.

Fig. 7 is a sectional view for explaining an organic
EL display device in a comparative example.

Fig. 8(a) and Fig. 8(b) are diagrams for explaining
sealing types of an organic EL display device.

[0023] An organic EL display device according to the
example has a configuration in which a substrate pro-
vided to support a laminate including a TFT circuit layer,
an organic EL light emitting layer, and the like doubles
as a sealing substrate and, thereby, one of two sub-
strates of an element-forming substrate and a sealing
substrate is unnecessary. Consequently. the laminate is
formed in order that a connection electrode is exposed
at the back side, the resulting laminate is transferred to
a final substrate through one transfer described below,
and the final substrate is used as a support substrate
for the laminate and the sealing substrate. The light
emitted from the organic EL light emitting layer is output
toward the back side of the laminate while a glass sub-
strate and the like do not intervene. The external circuit
is connected to the back side of the laminate through
the use of the connection electrode.

[0024] Fig. 1 is a sectional view for explaining an or-
ganic EL display device according to the present inven-
tion.

[0025] As shown in Fig. 1, an organic EL display de-
vice 1 is provided by joining a laminate including a thin
film circuit layer 20 and an organic EL light emitting layer
30 to a substrate 51 with an adhesive 41 therebetween.
Only the substrate 51 is used as the substrate, and this
substrate 51 serves both functions of supporting and
protecting (sealing) the laminate. The adhesive 41 dou-
bles as a protective layer and has moisture resistance
and airtightness. In addition, a substrate insulating film
13 which is a bottom layer of the thin film circuit layer 20
doubles as a protective layer.

[0026] According to this configuration, the emitted
light from the organic EL light emitting layer radiates in
a downward direction in which a so-called element-
forming substrate is not present and, therefore, the
amount of light is not reduced due to passage through
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a substrate. The connection electrode 18b is exposed
at the bottom surface of the thin film circuit layer 20 and
the preparation can be performed through one peeling
transfer step, as described below. Therefore, the organ-
ic EL display device 1 is allowed to become low-profile
compared with that in the case where an element-form-
ing substrate and a protective substrate are used and,
thereby, a sheet-shaped organic EL display device can
be prepared. Any loss due to passage of the emitted
light through a substrate is not produced.

[0027] The portion shown in Fig. 1 includes a light
emitting element region EL, a thin film transistor (TFT)
circuit region TFT, and an external connection region IN/
OUT in the organic EL display device 1. An organic EL
display element emitting the electroluminescent light
(EL) is formed from the organic EL layer 30 in the light
emitting element region EL. A transistor circuit for con-
trolling the action of the organic EL display element is
configured by the thin film circuit layer 20 in the thin film
transistor circuit region TFT. The thin film circuit layer 20
and the organic EL layer 30 are formed from a laminate
composed of laminated plural functional layers, e.g., an
insulating layer, an electrically conductive layer, a sem-
iconductor layer, a light emitting layer, and an electrode
layer. The connection electrode 18b exposed at the bot-
tom surface of the thin film circuit layer 20 is provided in
the external connection region IN/OUT. As described
below, the connection electrode 18b is formed to be-
come flush with the bottom surface of a substrate insu-
lating layer. The connection electrode 18b is connected
to the inside thin film circuit layer 20 and, in addition, is
connected to a wiring 62 of an FPC substrate (flexible
printed circuit substrate) 61 through an adhesive 72 con-
taining anisotropic conductive materials 71. The organic
EL display device 1 is supplied with necessary power
supply and action signals from the outside through the
FPC substrate 61.

[0028] The thin film circuit layer 20 is provided by, for
example, film formation of a TFT circuit on the substrate
insulating layer 13 composed of a silicon oxide film, sil-
icon nitride film, or other insulating substrate. The sub-
strate insulating layer 13 serves a function as a protec-
tive layer. In the example shown in the drawing, the sub-
strate insulating layer 13 is composed of one layer, but
this may be composed of a plurality of layers. The film
thickness of the substrate insulating layer 13 is control-
led so as not to be in the range of 400 nm to 800 nm
and, preferably, at in the order of 300 nm. Consequently,
when the emitted light (visible light) from the organic EL
light emitting element passes through the substrate in-
sulating layer 13, occurrence of interference in the sub-
strate insulating layer is avoided because the film thick-
ness of the substrate insulating layer 13 is closely anal-
ogous to the wavelength of 400 nm (blue) to 800 nm
(red) of the visible light.

[0029] Fig. 7 shows a comparative example in order
to clarify the features of the example. In Fig. 7, the por-
tions corresponding to those in Fig. 1 are indicated by
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the same reference numerals as in Fig. 1, and explana-
tions thereof will not be provided.

[0030] In the configuration of the comparative exam-
ple, a thin film circuit layer 20 and an organic EL light
emitting layer 30 are provided on an element-forming
substrate 11, and a sealing substrate 51 is bonded to-
gether with an adhesive 41 therebetween. The thin film
circuit layer 20 and the organic EL light emitting layer
30 are supported by the element-forming substrate 11
and, in addition, are sealed by the element-forming sub-
strate 11 and the sealing substrate 51, so that permea-
tion of moisture, oxygen, and the like is prevented. The
perimeter of the substrates are sealed with an adhesive
(curable resin), and the connection to an external circuit
is performed in the perimeter portion of the substrate 11
through an FPC substrate 61.

[0031] As is clear from comparison with the compar-
ative example, since the element-forming substrate 11
is not used in the configuration of the present example
shown in Fig. 1, the thickness of the organic EL display
device can be reduced. The attenuation of the amount
of light and the diffuse reflection in the element-forming
substrate 11 can be avoided.

Since highly flexible materials, e.g. plastic, can be used
as the substrate 51, the organic EL display device can
readily be used for various types of electronic equip-
ment.

[0032] Fig. 8 shows an example of a configuration to
extend the life time by preventing permeation of mois-
ture and oxygen into an organic EL display device.
[0033] Fig. 8(a) shows a can sealing type. In this type,
a laminate composed of a thin film circuit layer 20, an
organic EL layer 30, and the like provided on an ele-
ment-forming substrate 11 is sealed by a can package
52 made of a metal, e.g., stainless steel, and a moisture
absorbing agent 53, e.g., calcium oxide (Ca0), is dis-
posed in the inside. The moisture which permeates into
the inside is absorbed by the moisture absorbing agent
53 and, thereby, deterioration of a calcium layer 36 in
the organic EL layer 30 due to the moisture is prevented.
[0034] Fig. 8(b) shows a substrate sealing type. This
type is similar to that shown in Fig. 7. A laminate com-
posed of a thin film circuit layer 20, an organic EL layer
30, and the like is sandwiched between an element-
forming substrate 11 and a sealing substrate 51, the pe-
rimeters of both the substrates are sealed by a resin 41
and, thereby, permeation of moisture and oxygen into
the inside is prevented.

[0035] The configuration of the example of the
present invention is superior to any type in points of re-
duction in film thickness of the organic EL display device
and reduction in loss of the light passing through the
substrate.

[0036] Fig. 2 to Fig. 5 are process diagrams for ex-
plaining a manufacturing process in which an organic
EL display device is manufactured by a method for
transferring a thin film structure.

[0037] As shown in Fig. 2(a), a film of amorphous sil-
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icon (a-Si) 12 serving as a release layer is formed from
a material gas composed of monosilane (SiH,) by a
CVD (chemical vapor deposition) method on a transpar-
ent glass substrate 11 which is a first substrate.

[0038] Peeling (may be referred to as "in-layer peel-
ing" or "interfacial peeling") occurs in the layer or at the
interface of the release layer due to application of light,
e.g., laserlight, as described below. That is, when a cer-
tain intensity of light is applied, interatomic or intermo-
lecular binding force disappears or decreases with re-
spect to atoms and molecules constituting the constitu-
ents, and ablation and the like occur so as to cause peel-
ing. The application of the light may cause release of
gases from the release layer and, thereby, separation
may occur. There are a case where components con-
tained in the release layer are vaporized and released
so as to cause the separation and a case where the re-
lease layer is vaporized due to absorption of the light,
and the resulting vapors are released so as to cause the
separation. Amorphous silicon (a-Si) is suitable as a
component of such a release layer, although not limited
to this.

[0039] This amorphous silicon may contain hydrogen.
Preferably, the content of hydrogen is at least about 2
atomic percent, and more preferably is 2 to 20 atomic
percent. When hydrogen is contained, hydrogen is re-
leased by application of the light and, thereby, an inter-
nal pressure is generated in the release layer so as to
accelerate the peeling. The content of hydrogen is ad-
justed by the film formation condition. For example, in
the case where a CVD method is used, conditions, e.g.,
a gas composition, a gas pressure, a gas atmosphere,
a gas flow rate, a gas temperature, a substrate temper-
ature, and a power of the light input, are appropriately
controlled. Next, as shown in Fig. 2(b), a thin film circuit
layer including a thin film transistor (TFT), an electrode,
and the like is formed. A silicon dioxide layer (SiO,) 13
serving as a substrate insulating layer having a film
thickness in the order of 300 nm is formed from material
gases composed of monosilane (SiH,) and oxygen (O,)
by a CVD method on the above-described amorphous
silicon 12. A silicon layer 14 serving as a semiconductor
layer is formed on the silicon dioxide layer 13 serving as
a under layer. The silicon layer 14 can be formed from
a material gas composed of monosilane (SiH,) by a
CVD method. The resulting silicon layer 14 is subjected
to a heat treatment with an excimer laser or the like and,
thereby, is allowed to polycrystallize. A polycrystalline
silicon layer may be formed by a plasma CVD merhod.
The resulting polycrystalline silicon layer 14 is patterned
by a photoetching method so as to form an active region
in which a thin film transistor is formed.

[0040] A silicon dioxide layer 15 serving as a gate in-
sulating film is formed on the resulting silicon layer 14
by, for example, a thermal oxidation method ora PECVD
method through the use of TEOS or the like as a mate-
rial. A polycrystalline silicon layer containing a high con-
centration of impurities is formed thereon by the CVD
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method, and is patterned by the photoetching method
so as to form a gate electrode and wiring 16. Alterna-
tively, a metal thin film primarily containing aluminum,
chromium, molybdenum, tantalum, or the like is formed
by sputtering, and this is patterned, so that the gate elec-
trode and wiring 16 can also be formed.

[0041] Impurities (for example, phosphorus ions) are
implanted at a high concentration into a source-drain re-
gion of an N-type thin film transistor by an ion plantation
method through the use of a resist, although not shown
in the drawing, and the gate electrode 16 as masks.
Likewise, impurities (for example, boron ions) are im-
planted at a high concentration into a source-drain re-
gion of a P-type thin film transistor by an ion plantation
method through the use of the resist and the gate elec-
trode 16 as masks. Thereafter, a heat treatment is per-
formed, so that the impurities are activated. A silicon di-
oxide layer 17 is formed from material gases composed
of monosilane (SiH,) and oxygen (O,) by the CVD meth-
od on the gate insulating film 15 and the gate electrode
and wiring 16 so as to form an interlayer insulation film.
[0042] A contact hole is opened in the silicon oxide
film 17 on the source-drain region of the thin film tran-
sistor by the photoetching method. The region to be pro-
vided with a connection electrode is subjected to etching
until the amorphous silicon layer 12 is exposed. A metal
layer of aluminum or the like or a polycrystalline silicon
layer doped with impurities is formed as a source-drain
electrode, awiring, and a connection electrode. Pattern-
ing is performed by the photoetching method and, there-
by, a source-drain electrode and wiring 18 is formed.
[0043] AsshowninFig. 2(c), a silicon dioxide layer 19
is formed from material gases composed of monosilane
(SiH,) and oxygen (O,) by the CVD method on the
source-drain electrode and wiring 18 and the like so as
to form a protective layer. The surface of the resulting
protective layer 19 is flattened by polishing. The silicon
dioxide layer 19 on the drain electrode is partially pro-
vided with an opening by the photoetching method. A
transparent electrode layer made of ITO or the like is
formed thereon, and is patterned by the photoetching
method so as to form a lower electrode layer 31 of an
organic EL light emitting element. A silicon dioxide layer
32 is formed thereon by the CVD method, and is provid-
ed with an opening at the portion corresponding to the
lower electrode (ITO) 31 by the photoetching method.
Furthermore, a photosensitive resin 33 is applied as a
bank layer to separate pixel regions, and patterning ex-
posure is performed to provide an opening at the portion
corresponding to the lower electrode 31, followed by de-
velopment, so as to provide an opening above the lower
electrode 31. The photosensitive resin 33 in a cured
state is used as a bank film material. The thin film circuit
layer 20 is composed of layers from the substrate insu-
lating layer 13 to the protective layer 19.

[0044] As shown in Fig. 3(a), an organic EL material
is discharged from, for example, a droplet discharge
head, not shown in the drawing, on the lower electrode
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31, so as toform a coating film, and, thereby, a light emit-
ting layer is provided. For example, a material for films
of a hole transporting layer 34 and an EL light emitting
layer 35 serving as light emitting layers is applied on the
lower electrode 31 with the droplet discharge head so
as to form films. A calcium layer 36, for example, is
formed thereon as an electron transporting layer.
[0045] An aluminum layer 37 serving as a cathode is
formed on the calcium layer 36 by a sputtering method,
a vacuum evaporation method, or the like. A silicon ni-
tride layer (SiXNy) 38 is formed thereon from material
gases composed of monosilane (SiH,) and ammonia
(NH3) by the CVD method in order to prevent permea-
tion of gases and moisture into the calcium layer 36 and,
therefore, a protective layer 38 is provided (Fig. 3(b)).
The organic EL light emitting layer 30 is composed of
layers from the lower electrode layer 31 to the protective
layer 38.

[0046] The substrate 11 provided with the thin film cir-
cuits, e.g., the TFT circuit layer and the light emitting
layer, is bonded together with a substrate 51 through an
adhesive 41 (Fig. 3(c)). A plastic substrate, for example,
can be used as the substrate 51. A water-resistant, gas-
resistant curable resin is used as the adhesive 41, so
that moisture and oxygen hardly pass through the ad-
hesive 41. The substrate 51 and the adhesive 41 serve
functions as a sealing substrate and a sealing agent,
respectively.

[0047] As shown in Fig. 4, the substrate 11 is peeled
off. The amorphous silicon layer 12 serving as a release
layer is irradiated with an excimer laser from the back
side of the transparent substrate 11 so as to cause ab-
lation or to vaporize and expand vaporizable compo-
nents and, thereby, peeling is allowed to occur in the
amorphous silicon layer 12 (in-layer peeling) or at the
interface to the substrate 11 or at the interface to the
substrate insulating layer 13 (interfacial peeling) (Fig. 4
(@)).

[0048] The glass substrate 11 is peeled off along the
release layer 12, and is separated. In this manner, the
thin film circuit layer 30 is transferred (shifted) from the
glass substrate 11 side to the temporary transfer sub-
strate 33 side (Fig. 4(b)).

[0049] The substrate 11 may be removed by dissolu-
tion with, for example, a solution containing hydrofluoric
acid, in place of the above-described step. At that time,
when an aqueous solution of hydrofluoric acid is used,
the etching rate of the amorphous silicon layer 12, which
is a constituent material of the release layer, is ade-
quately small and, therefore, the advance of corrosion
can be stopped after the substrate 11 is removed, while
the release layer 12 is in the state of being exposed.
Consequently, only the substrate 11 can be removed by
dissolution while the TFT circuit layer is not eroded by
the etching solution.

[0050] AsshowninFig.5, the remaining release layer
12 left at the bottom portion of the thin film circuit layer
20 is removed by etching, so that a face-down type or-
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ganic EL display device 1 which radiates the emitted
light downward is formed (Fig. 5(a)).

[0051] The connection electrode 18b exposed at the
bottom surface of the resulting organic EL display de-
vice 1 and a wiring 62 of an FPC substrate 61 connected
to an external driving circuit and the like, although not
shown in the drawing, are connected with an adhesive
72 through anisotropic conductive materials 71. The an-
isotropic conductive materials 71 have a property of
conducting in the direction of compression. In this man-
ner, the organic EL display device 1 is connected to ex-
ternal circuits, e.g., an image display circuit (Fig. 5(b)).
[0052] Inthe presentexample, the target for the trans-
fer is the laminate constituting the organic EL display
device 1. However, in other thin film devices, the micro-
structure targeted for the transfer can be formed alone
or together with the thin film circuit layer at this portion.
As described above, microstructures include piezoelec-
tric vibrators, electrostatic vibrators, actuators, diffrac-
tion gratings, micromirrors, microlenses, optical ele-
ments, probe structures of living body specimens and
DNA specimens, and the like.

[0053] Fig. 6 shows examples of electronic equipment
including an organic EL display device which is an elec-
tro-optic device. Fig. 6(a) shows an example of applica-
tion to a cellular phone. A cellular phone 230 is provided
with an antenna portion 231, a voice output portion 232,
a voice input portion 233, a control portion 234, and an
organic EL display device 100. In this manner, the or-
ganic EL display device of the present invention can be
used as a display portion of the cellular phone 230. Fig.
6(b) shows an example of application to a video camera.
A video camera 240 is provided with an image receiving
portion 241, a control portion 242, a voice input portion
243, and an organic EL display device 100. In this man-
ner, the organic EL display device of the present inven-
tion can be used as a finder and a display portion. Fig.
6(c) shows an example of application to a portable per-
sonal computer. A computer 250 is provided with a cam-
era portion 251, a control portion 252, and an organic
EL display device 100. In this manner, the organic EL
display device of the present invention can be used as
a display portion.

[0054] Fig. 6(d) shows an example of application to a
head mount display. A head mount display 260 is pro-
vided with a band 261, an optical system storage portion
262, and an organic EL display device 100. In this man-
ner, the organic EL display device of the present inven-
tion can be used as an image display. Fig. 6(e) shows
an example of application to a rear type projector. A pro-
jector 270 is provided with a light source 272, a synthetic
optical system 273, a mirror 274, a mirror 275, a screen
276, and an organic EL display device 100 in a cabinet
271. In this manner, the organic EL display device of the
present invention can be used as an image display.
[0055] Fig. 6(f) shows an example of application to a
front type projector. A projector 280 is provided with an
optical system 281 and an organic EL display device
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100 in a cabinet 282, and an image can be displayed on
a screen 283. In this manner, the organic EL display de-
vice of the present invention can be used as an image
display.

[0056] The organic EL display device of the present
invention can be applied to various electronic equip-
ment, not limited to the above-described examples. For
example, the organic EL display device can also be
used for facsimiles with a display function, finders of dig-
ital cameras, portable TVs, DSP devices, PDAs, elec-
tronic notepads, electric bulletin boards, advertisement
displays, and the like.

[0057] As described above, according to the present
invention, the organic EL display device (or the display
panel) is formed on one substrate and, therefore, a low-
profile display device can be provided. Furthermore, the
light is emitted from the side opposite to the substrate
and, therefore, any loss due to the substrate can be
avoided. Such an organic EL display device can be pre-
pared through one pass of peeling transfer by the use
of the peeling transfer method. According to the peeling
transfer method, the above-described one substrate
may be a plastic substrate.

Claims
1. An organic EL display device, comprising:

a substrate serving as both a seal to reduce or
prevent permeation of gas into an inside of the
display device and a support for film formation;
a laminate provided on an under layer of the
substrate by film formation and includes a thin
film circuit layer carrying an electric circuit and
an organic EL light emitting layer carrying an
organic EL light emitting element to radiate
emitted light toward the under layer; and

an adhesive layer joining the laminate and the
substrate.

2. The organic EL display device according to Claim
1, further comprising:

a connection electrode which penetrates a part
of the under layer so as to be exposed at the
bottom surface of the under layer and which
connects an external circuit and the electric cir-
cuit.

3. The organic EL display device according to Claim
1 or 2, wherein the film thickness of the under layer
being not in the range of 400 to 800 nm.

4. Electronic equipment , comprising:

the organic EL display device according to any
one of Claims 1 to 3 as a display portion.
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5. A method to manufacture an organic EL display de-
vice, comprising:

forming a release layer on a first substrate;
forming a laminate on the release layer, the
laminate including an organic EL light emitting
layer which emits light toward the release layer
side;

joining the first substrate provided with the lam-
inate and a second substrate with an adhesive
layer therebetween; and

applying energy to the release layer so as to
cause peeling, and peeling off the first sub-
strate so as to transfer the laminate to the sec-
ond substrate side.

6. A method for manufacturing an organic EL display
device, comprising:

forming a release layer on a first substrate;
forming a laminate on the release layer, the
laminate including an organic EL light emitting
layer which emits light toward the release layer
side;

joining the first substrate provided with the lam-
inate and a second substrate with an adhesive
layer therebetween; and

removing the first substrate by dissolution so
as to transfer the laminate to the second sub-
strate side.
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