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FILM-COATED SUBSTRATE FOR OLED, METHOD FOR PREPARING OLED DISPLAY DEVICE
BY USING SAME, AND OLED DISPLAY DEVICE

Disclosed is a laminated substrate for an OLED

display device, wherein the laminated substrate includes
a substrate and a conductive layer on bottom surface of
the substrate. It can eliminate mura caused by discharg-

ing and extrusion in pin separation process during the
OLED display device production. A method for producing
an OLED display device using the laminated substrate
and a display device are further disclosed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of
OLED display production, and particularly to a laminated
substrate for OLED, a method for producing an OLED
display device using the same, and an OLED display
device.

BACKGROUND ART

[0002] In the production of an OLED display device
such as a display panel, a method of forming respective
functional elements (such as layered functional ele-
ments, also referred to as functional layers) on a sub-
strate is typically used. A common substrate is glass, etc.
For example, an organic electroluminescent thin film and
a cathode metal thin film are formed by evaporating on
a glass substrate, so as to form an OLED display device.
When the size of the substrate is relatively large, for ex-
ample, in the production of an OLED television display
(for example, G6: 1.5 mx1.85 m; G8.5: 2.2 mXx2.5 m),
aconveying system s required to be used in a production
line, in order to overcome bending of the substrate
caused by the gravity action itself.

[0003] Because an electrostatic adsorption type con-
veying system generates an electrostatic field having a
relatively high intensity which damages thin film transis-
tors, a non-electrostatic-adsorption type conveying sys-
tem comprising an adhesive pad and a base is typically
used. Particularly, a glass substrate may be adhered to
a surface of a base by using an adhesive pad and then
is conveyed and transported, for example.

[0004] However, after the completion of the evapora-
tion process, a pin separation action (an action of pushing
up using pins) is typically required to separate the sub-
strate from the base. That is, the substrate is jacked-up
at certain points by using pins and separated from the
base. Since the movement of the base will result in
charge accumulation on the back side of the substrate
in the process of evaporation, point discharging will occur
in an area where the substrate is in contact with the pin
when pin separation is performed; and at the meanwhile,
said area is also subjected to an upward extrusion stress
of the pin. The coaction of these two factors may cause
damage to the thin film transistor at the element side of
the substrate. Finally, when the produced display panel
is lit, mura in display may be generated, such mura is
referred to as pin mura.

[0005] In order to solve the problem of mura in display
caused by the pin separation operation, some methods
have been developed. For example, the position of pins
may be arranged outside active area of a display panel.
However, in the manner of eliminating mura by shifting
pins out from the active area of the display panel, the
location of the pin is fixed, as a result, the production line
cannot be applied for all products having various sizes
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(it can be applied only for a few of products having certain
sizes). Furthermore, it fails to eliminate electrostatic dam-
age in the area in contact with the pin. If this area corre-
sponds to a fan-out area, it may result in badness; and
if it is outside the panel, the area of substrate is wasted.
[0006] Therefore, inthe production of an OLED display
device, a technical means is still required to overcome
the problem of mura in a finished product caused by point
discharging and stress concentration in the production
process of a large-size substrate.

SUMMARY OF THE INVENTION

[0007] In order to solve the problem described above,
this invention provides the following technical contents:

[1] A laminated substrate for an OLED display de-
vice, wherein the laminated substrate includes a sub-
strate and a conductive layer on bottom surface of
the substrate.

[2] The laminated substrate according to [1], wherein
the conductive layer is transparent.

[3] The laminated substrate according to [1] or [2],
wherein the conductive layer is one or more of a met-
al oxide conductive thin film, an organic conductive
thin film, carbon nanotube, graphene, a metal grid,
metal nanowire, and an ultrathin metal thin film.

[4] The laminated substrate according to any one of
[1] to [3], wherein the conductive layer is ITO, 120,
IGZO, Zn0O, or PEDOT.

[5] The laminated substrate according to any one of
[1] to [4], wherein the conductive layer has a thick-
ness of 0.1 nanometers to 10 micrometers.

[6] The laminated substrate according to any one of
[1] to [5], wherein the conductive layer has a thick-
ness of 10 nanometers to 1 micrometer.

[7] The laminated substrate according to any one of
[1] to [6], wherein a side of the laminated substrate
opposite to the bottom surface is a functional ele-
ment side.

[8] The laminated substrate according to any one of
[1] to [7], wherein the substrate is glass.

[9] A method for producing an OLED display device,
wherein the laminated substrate according to any
one of [1] to [8] is used as a substrate of the OLED
display device, such that the conductive layer side
of the laminated substrate is in contact with an equip-
ment configuration and functional elements of the
OLED display device are formed on the non-conduc-
tive layer side of the laminated substrate, during the
process of producing the OLED display device.
[10] The process according to [9], wherein the con-
ductive layer of the laminated substrate is located at
a light emergent side of the OLED device or a side
opposite to the light emergent side.

[11] The process according to [9] or [10], wherein
the equipment configuration is a pin, a sucker, or a
roller.
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[12] The method according to any one of [9] to [11],
wherein a base conveying system is used for con-
veying the laminated substrate, in a manner that the
conductive layer of the laminated substrate is face-
down and placed on an adhesive pad of the base
conveying system; and after the laminated substrate
are conveyed and respective functional elements
are formed, the laminated substrate is jacked-up at
the conductive layer side by means of pins to allow
the separation of the laminated substrate and the
base.

[13] The method according to any one of [9] to [12],
comprising the steps of:

forming a part of the functional elements of the
OLED display device on a side of the substrate;
forming the laminated substrate of [1] by provid-
ing a conductive layer on a side of the substrate
having no functional elements formed thereon;
placing the laminated substrate on an adhesive
pad of the base conveying system, wherein the
conductive layer is in contact with the adhesive
pad;

forming the remaining part of the functional el-
ements of the OLED display device on functional
element side of the laminated substrate; and
jacking-up the laminated substrate at the con-
ductive layer side by means of pins to allow the
separation of the laminated substrate and the
base.

[14] The method according to [13], wherein the re-
maining part of the functional elements comprises
an organic electroluminescent thin film and a cath-
ode metal thin film.

[15] A display device comprising a laminated sub-
strate according to any one of [1] to [8].

[16] The display device according to [15], wherein
the laminated substrate(s) is/are located on one side
or both sides of the display device.

[0008] In one aspect of this invention, before the proc-
ess of pin separation, a laminated substrate is previously
formed by providing a conductive layer on a surface (i.e.
bottom surface) of a substrate to be in contact with pins.
Thus, upon pin separation, this conductive layer may
conduct static electricity timely and may also be used as
a stress buffering layer for reducing local extrusion
stress, so that it is possible to effectively eliminate mura
caused by pins and improve display quality and yield rate
of the product. Furthermore, since it is not required to
exclusively set the position of pins, the production line
may be applied for all products having various sizes.

[0009] Herein, the term "bottom surface" refers to a
surface of a substrate on which no functional element is
formed. As a substrate for OLED, it has the function of
supporting respective functional elements, such as an
electroluminescent element, and therefore respective
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functional elements are all formed on the same side of
the substrate. Herein, a surface of the substrate which
does not support functional elements is referred to as the
bottom surface, so as to distinguish the laminated sub-
strate of this invention from a substrate irrespective of
this invention where a conductive layer is formed on the
functional element surface.

[0010] Preferably, the conductive layer is transparent.
Particularly, when the substrate is a substrate of a bot-
tom-emission device, lightis transmitted through the sub-
strate, and thus the conductive layer must be transparent.
Of course, ifthe substrate is a substrate of a top-emission
device, it may be transparent, or it may be not transpar-
ent.

[0011] Preferably, the substrate may be glass. The
glass substrate is the most widely used substrate in the
art, and is particularly suitable for a base-pin conveying
system.

[0012] Preferably, the conductive layeris a metal oxide
conductive thin film, an organic conductive thin film, car-
bon nanotube, graphene, a metal grid, metal nanowire,
an ultrathin metal thin film, etc. Typically, as long as the
conductive layer is conductive, it serves to eliminate point
discharging. The above-described kinds of conductive
layers may simultaneously meet the requirements for
conduction and extrusion reduction, and are those more
studied and used in the art. The production process is
more mature, and it is possible to achieve the technical
effect without performing much more improvement on
the production line and without more increasing the cost.
[0013] More preferably, the metal oxide conductive
thin film may be an ITO (indium tin oxide), 1ZO (indium
zinc oxide), IGZO (indium gallium zinc oxide), or ZnO
(zinc oxide) thin film. These thin films are transparent
conductive oxides (TCO), which have both conductivity
and transparency, and mechanical properties thereof are
also suitable to be used as mechanical buffering layers.
In an organic conductive thin film, PEDOT (polyethylen-
edioxythiophene) is preferable.

[0014] Preferably, the conductive layer has a thickness
of 0.1 nanometers to 10 micrometers. When it is less
than 0.1 nanometers, the ability of the conductive layer
to conduct electricity is insufficient. When it is more than
10 micrometers, too much material is consumed and the
time of production is long, so it is disadvantageous in
terms of cost. Also, when the conductive layer is a trans-
parentlayer, if the thickness is more than 10 micrometers,
the transparency of the conductive layer is insufficient.
More preferably, the range is 10 nanometers to 1 mi-
crometer. When itis in arange less than 10 nanometers,
the ability to alleviate extrusion is poor.

[0015] In this invention, a particularly preferable lami-
nated substrate is one in which glass is used as a sub-
strate and ITO, 120, 1GZ0O, ZnO, PEDOT, a metal grid,
carbon nanotube (CNT), graphene, metal nanowire, or
an ultrathin metal thin film is used as a conductive layer.
The conductive layer has a thickness of 10 nanometers
to 1 micrometer.
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[0016] A second aspect of this invention provides a
method for producing an OLED display device, which
comprises using the laminated substrate of this invention.
[0017] Particularly, a surface having a conductive layer
is brought into contact with an equipment configuration
(or a conveying system) in the production, so as to elim-
inate influences of static electricity and extrusion. Func-
tional elements and the like are formed on a surface hav-
ing no conductive layer.

[0018] The conductive layer of the laminated substrate
may be located at a light emergent side of the OLED
device, or may be located at a side opposite to the light
emergent side. When it is located at the light emergent
side, the conductive layer mustbe transparent; and when
it is located at the side opposite to the light emergent
side, the conductive layer may be transparent or may be
not transparent.

[0019] The laminated substrate of this invention may
be used in a pin separation mechanism. It may also be
used to be in contact with another equipment configura-
tion, such as a sucker, a roller, and the like, and may
serve to release static electricity and buffer partial extru-
sion stress. The production method of this invention is
particularly favorable for a process flow of production in-
cluding a pin separation process.

[0020] Preferably, the conductive layer of the laminat-
ed substrate is downward and faces to the base convey-
ing system for conveying the substrate, and is placed on
an adhesive pad of the base; and after the substrate are
conveyed and respective functional elements are
formed, the laminated substrate is jacked-up under the
action of pins at the conductive layer side to allow the
separation of the laminated substrate and the base.
[0021] Preferably, the OLED display device is pro-
duced by the steps of: forming a part of functional ele-
ments of the OLED display device on a side of the sub-
strate; forming the laminated substrate of this invention
by providing a conductive layer on a side of the substrate
having no functional elements formed; placing the con-
ductive layer side of the laminated substrate on the base
conveying system; forming the remaining part (including
an organic electroluminescent thin film and a cathode
metal thin film) of the functional elements of the OLED
display device on the functional element side of the lam-
inated substrate; and jacking-up the laminated substrate
at the conductive layer side by means of pins to allow
the separation of the laminated substrate and the base.
[0022] A third aspect of this invention provides a dis-
play device comprising the laminated substrate of this
invention, the display device may include a laminated
substrate on one side or both sides thereof.

[0023] The laminated substrate is particularly suitable
for the production of large-size displays, butis not limited
thereto. Inthe manufacture process of middle- and small-
size OLED display devices, such as cell phone screens,
laptop screens, monitor screens, and tablet computer
screens, the laminated substrate of this invention may
also be used.
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[0024] The manufacture process of the laminated sub-
strate is simple, and it may solve the aforementioned
technical problem by only adding a conductive layer with-
out any additional process. The conductive layer is not
limited to be produced by means of sputtering, and may
also be produced by means of thermal evaporation, elec-
tron beam evaporation, ink jetting, roll-to-roll transfer
printing, spin coating, etc.

[0025] The method of this invention may be used in
the manufacture process of back panels, including o-Si
back panels, oxide semiconductor back panels, low-tem-
perature polysilicon (LTPS) back panels, etc.

BRIEF DESCRIPTION OF DRAWINGS

[0026]

Fig. 1 is a sectional view of one embodiment of a
laminated substrate of this invention.

Fig. 2 is a sectional view showing one embodiment
of a display device of this invention.

Fig. 3 is a schematic diagram of a pin separation
process.

Fig. 4 shows a schematic diagram of relative posi-
tions of the base, the pins, and the display device.

Fig. 5 shows that there is no phenomenon of mura
after a display panel produced using a laminated
substrate having an 1ZO conductive layer is lit, ac-
cording to one embodiment of this invention.

Fig. 6 shows mura after a display panel produced
using a pin separation process in the prior art is lit.

DESCRIPTION OF EMBODIMENTS

[0027] A display panel has been produced by the in-
ventors using the laminated substrate of this invention,
and it is confirmed that it is possible to effectively elimi-
nate mura generated by pins. This result is proved by
experiments.

[0028] Fig. 1 shows a sectional view of one embodi-
ment of a laminated substrate of this invention. The lam-
inated substrate is composed of a conductive layer 1 and
a substrate 2. In the case as shown in Fig. 1, functional
elements are all formed on the top of the laminated sub-
strate. Furthermore, although the conductive layer 1 is
typically in a form of thin film, it may also be in a form of,
for example, a metal grid.

[0029] Particularly, by the following steps, the display
panel as shown in Fig. 2 can be produced:

(1) performing initial cleaning on bare glass, depos-
iting a gate metal (a metal such as Mo/Al/Mo or Cu,
etc.) in a sputtering manner, exposing, developing,
etching, and peeling;

(2) depositing a SiO, or SiNx film as a gate insulating
layer by CVD (chemical vapor deposition);

(3) depositing an IGZO film as an active layer in a
sputtering manner (for an o-Si back panel, an a-Si
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film is deposited by CVD; and for a LTPS back panel,
an o-Si film is deposited by CVD, and then an ELA
process is performed), exposing, developing, etch-
ing, and peeling;

(4) depositing a SiO, or SiNx film as an insulating
layer by CVD, followed by exposing, developing,
etching, and peeling to form a S/D CNT Hole (a con-
necting hole);

(5) depositing a S/D metal (Mo/Al) in a sputtering
manner, exposing, developing, etching, and peeling;
(6) depositing a SiO, or SiNx film as a PVX (passi-
vation layer) by CVD, followed by exposing, devel-
oping, etching, and peeling to form a via hole;

(7) coating a CF adhesive, baking, exposing, and
developing to form an RGB color filter;

(8) coating a resin adhesive, baking, exposing, and
developing to form a white color filter;

(9) depositing an ITO film in a sputtering manner,
exposing, developing, etching, and peeling to form
a transparent conductive anode;

(10) coating a PDL (pixel defining layer) adhesive,
baking, exposing, turning the glass over, depositing
atransparent conductive oxide (TCO) film (ITO, 1Z0O,
IGZ0, Zn0O, and the like may be selected) having a
certain thickness on the back side of the glass in a
sputtering manner, turning the glass over, develop-
ing, and heat-curing to form a laminated substrate;
and fixing the conductive layer side of the laminated
substrate on the base conveying system by an ad-
hesive pad;

(11) performing high-vacuum deposition of an organ-
ic electroluminescent film and high-vacuum deposi-
tion of a cathode metal (A1 or Ag) on the laminated
substrate on the base conveying system, and sub-
sequently performing pin separation of the base and
glass;

(12) depositing an encapsulating thin film such as
SiNx or SiNx/SiCNx/SiNx or the like by CVD;

(13) coating a filler adhesive on a glass cover plate
(coating a Dam encapsulating adhesive on panel
edges), performing vacuum cell-aligning of the glass
cover plate and the glass, and curing by heating; and
(14) cutting to form a panel.

[0030] The meanings of symbols in Fig. 2 are as fol-
lows: (1) conductive film, (2) glass, (3) gate metal film,
(4) gate insulator (Gl) film, (5) active layer film, (6) insu-
lator film, (7) S/D metal film, (8) PVXfilm, (9) CF adhesive,
(10) resin, (11) ITO film, (12) PDL, (13) organic electro-
luminescent film, (14) cathode metal film, (15) TFE (thin
film encapsulation), and (16) filler.

[0031] The process of pin separation is as shown in
Fig. 3. The pins jack up the glass substrate to separate
the substrate from the base. Note that conductive film is
not shown in Fig. 3.

[0032] Fig. 4 is a schematic diagram showing relative
positions of the base, the pins, and the display device.
As seen in Fig. 4, the pins are located in the active area
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of the display device.

[0033] In the process flow described above, the steps
for producing a display device are substantially the same
as those in existing production methods except that in
step (10), the glass substrate is turned over, a conductive
film is deposited by sputtering, and subsequently the
glass substrateis turned over again (turned back). There-
after, high-vacuum deposition of an organic electrolumi-
nescent film, high-vacuum deposition of a cathode metal,
and subsequent pin separation are performed in step
(11).

[0034] It should be noted that the laminated substrate
of this invention is not present in its entirety at the very
beginning in the above exemplified production process
of a display device. Although the laminated substrate of
this invention may also be provided at the very beginning,
this may result in the problems as follows. First, since a
conveying system having a base + pin is not necessary
to be used at the early stage in the process of the pro-
duction of a display device but conveying apparatuses
with electrostatic adsorption or a robotic arm are usually
used, the problem of pin mura will not be generated and
therefore it is not necessary to form a conductive layer.
Second, if a conductive layer is formed too early, it may
suffer from chemistry or mechanical damage, such as a
scratch, when it is subjected to, for example, acid wash-
ing or another conveying step. Onthe one hand, the dam-
age to the conductive layer may cause deterioration or
extinction of the conductive function; and on the other
hand, when it is used as an outer panel of a display de-
vice, the defect such as a scratch and the like is not ac-
ceptable. Therefore, if the laminated substrate is provid-
ed in its entirety at the very beginning in the production
process, it will certainly require the material of the con-
ductive layer to have extremely good chemical stability
and mechanical properties (such as hardness, etc.),
which limits the selection of the conductive layer material
and may increase the cost.

[0035] Therefore, thelaminated substrate of this inven-
tion is preferably formed just before the substrate is
placed onto a base conveying system. Typically, in proc-
ess steps of high-vacuum deposition of organic electro-
luminescent film and high-vacuum deposition of cathode
metal, a conveying and separation system of base + pin
must be used. The process flow of production described
above is an example. The substrate, on which a plurality
of layers of functional elements have been already
formed, does not become the laminated substrate of this
invention until step (10). After the laminated substrate of
this invention is formed in step (10), it is placed into the
base conveying system, and steps of high-vacuum dep-
osition of the organic electroluminescent film and high-
vacuum deposition of the cathode metal are subsequent-
ly performed. After that, the laminated substrate and the
base are separated by the action of pin separation.
[0036] Intheexample described above, the conductive
layer may be a conductive layer structure which is more
studied and used and has a more mature production
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process, such as a metal oxide conductive thin film, an
organic conductive thin film, carbon nanotube, graphene,
a metal grid, metal nanowire, an ultrathin metal thin film,
or the like. The mechanical properties of all of them may
also meet the requirement for extrusion reduction. There-
fore, by using the conductive layer described above, it is
possible to achieve the technical effect without perform-
ing much more improvement on the production line and
without more increasing the cost. This is extremely ad-
vantageous in practical industrial production.

[0037] Here, transparent metal oxide conductive thin
films are suitable for producing transparent laminated
substrates, and the mechanical properties thereof are
also suitable to be used as mechanical buffering layers.
A preferable conductive film is ITO, 1ZO, 1GZO, or ZnO.
Organic conductive thin films are also suitable for this
invention, with PEDOT being preferable.

[0038] According to repeated experiments, a sufficient
ability to conduct electricity may be ensured as long as
the thickness of the conductive layer is 0.1 nanometers
or more. In order to obtain a better effect of alleviating
extrusion simultaneously, the thickness of the conductive
layer is more preferably 10 nanometers or more. The
greater the thickness is, the better the ability to alleviate
extrusion is. However, in view of saving the materials
consumed and shortening the time of production to re-
duce the cost and increase the production efficiency, the
thickness of the conductive layer is not necessarily more
than 10 micrometers. Particularly for a transparent con-
ductive layer, a thickness more than 10 micrometers may
have an adverse influence on the transparency thereof.
A thickness of 1 micrometer or less is more advanta-
geous. When the thickness of the conductive layer falls
in the range described above, as shown in Fig. 5, a white-
screen lighting pattern of the display panel produced has
arelatively evenimage. Fig. 6 shows awhite-screen light-
ing pattern of a display panel of the same type in the prior
art produced by the same process flow except that the
laminated substrate of this invention is not formed. The
RGBW image exhibits circular dark spots (i.e., pin mura)
upon lighting, and it is obvious for low grayscale com-
pared to high grayscale, which severely impacts the qual-
ity of the product. As can be seen, this invention solves
the problems presentin the prior art and improves display
quality of products.

[0039] A particularly preferable laminated substrate is
one in which glass is used as a substrate and ITO, 120,
IGZO, ZnO, PEDOT, a metal grid, carbon nanotube,
graphene, metal nanowire, or an ultrathin metal thin film
is used as a conductive layer. The conductive layer has
a thickness of 10 nanometers to 1 micrometer. Fig. 5 is
white-screen lighting of the display panel using the lam-
inated substrate of this invention. Compared to Fig. 6 in
the prior art, it solves the problem of pin mura .

[0040] The exemplary method described above is
merely for the purpose of illustration, not for limiting this
invention. For example, according to properties of mate-
rials in respective layers, formation of the laminated sub-
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strate in step (10) may also be performed in a previous
step. Such a technical solution certainly also falls in the
scope of the claims of this application.

[0041] This application claims the priority of Chinese
Patent Application No. 201511030805.1 filed on Decem-
ber 31, 2015, the entire contents of which are incorpo-
rated herein by reference.

Claims

1. A laminated substrate for an OLED display device,
wherein the laminated substrate includes a substrate
and a conductive layer on bottom surface of the sub-
strate.

2. Thelaminated substrate according to claim 1, where-
in the conductive layer is transparent.

3. Thelaminated substrate according to claim 1, where-
in the conductive layer is one or more of a metal
oxide conductive thin film, an organic conductive thin
film, carbon nanotube, graphene, a metal grid, metal
nanowire, and an ultrathin metal thin film.

4. Thelaminated substrate accordingtoclaim 3, where-
in the conductive layer is ITO, 1ZO, 1GZO, ZnO, or
PEDOT.

5. Thelaminated substrate according to claim 1, where-
in the conductive layer has a thickness of 0.1 na-
nometers to 10 micrometers.

6. Thelaminated substrate according to claim 5, where-
in the conductive layer has a thickness of 10 nanom-
eters to 1 micrometer.

7. Thelaminated substrate according to claim 1, where-
in a side of the laminated substrate opposite to the
bottom surface is a functional element side.

8. Thelaminated substrate accordingto claim 1, where-
in the substrate is glass.

9. A method for producing an OLED display device,
wherein the laminated substrate according to any
one of claims 1 to 8 is used as a substrate of the
OLED display device, such that the conductive layer
side of the laminated substrate is in contact with an
equipment configuration and respective functional
elements of the OLED display device are formed on
the non-conductive layer side of the laminated sub-
strate, during the process of producing the OLED
display device.

10. The method according to claim 9, wherein the con-
ductive layer of the laminated substrate is located at
a light emergent side of the OLED device or a side
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opposite to the light emergent side.

The method according to claim 9, wherein the equip-
ment configuration is a pin, a sucker, or a roller.

The method according to claim 9, wherein a base
conveying system is used for conveying the laminat-
ed substrate, in a manner that the conductive layer
of the laminated substrate is face-down and placed
on an adhesive pad of the base conveying system;
and after the laminated substrate are conveyed and
the respective functional elements are formed, the
laminated substrate is jacked-up at the conductive
layer side by means of pins to allow the separation
of the laminated substrate and the base.

The method according to claim 9, comprising the
steps of:

forming a part of the functional elements of the
OLED display device on a side of the substrate;
forming the laminated substrate according to
claim 1 by providing a conductive layer on a side
of the substrate having no functional elements
formed thereon;

placing the laminated substrate on an adhesive
pad of the base conveying system, wherein the
conductive layer is in contact with the adhesive
pad;

forming the remaining part of the functional el-
ements of the OLED display device on functional
element side of the laminated substrate; and
jacking-up the laminated substrate at the con-
ductive layer side by means of pins to allow the
separation of the laminated substrate and the
base.

The method according to claim 13, wherein the re-
maining part of the functional elements comprises
an organic electroluminescent thin film and a cath-
ode metal thin film.

A display device comprising a laminated substrate
according to any one of claims 1 to 8.

The display device according to claim 15, wherein
the laminated substrate(s) is/are located on one side
or both sides of the display device.
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