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DISPLAY

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application is a continuation of U.S.
application Ser. No. 12/045,235 filed Mar. 10, 2008, which
claims priority related to Japanese Patent Application JP
2007-064787 filed in the Japan Patent Office on Mar. 14,
2007, the entire contents of which being incorporated herein
by reference.

BACKGROUND

[0002] The present application relates to a display that
employs organic light-emitting elements having a transferred
light-emitting layer obtained by a thermal transfer method.
[0003] As one of manufacturing methods for an organic
light-emitting element, a pattern fabrication method employ-
ing thermal transfer has been disclosed. In the thermal trans-
fer method, a donor component arising from formation of a
transfer layer containing a light-emitting material over a sup-
port is formed. Subsequently, this donor component is dis-
posed to face an acceptor substrate for forming an organic
light-emitting element, and the transfer layer is transferred to
the acceptor substrate by irradiation with a radiant ray under
a low-pressure environment. As the support, a rigid material
such as glass is used in some cases (refer to e.g. Japanese
Patent Laid-Open No. 2006-309994 (Patent document 1)),
and a flexible film is used in other cases (refer to e.g. Japanese
Patent Laid-Open No. 2003-168569 (Patent document 2)). In
the latter cases, the transfer is carried out in such a way that
the donor component is brought into complete contact with an
electrode over the acceptor substrate. In the former cases, an
insulating layer for defining a light-emission area is provided
over the acceptor substrate. Subsequently, the irradiation with
a radiant ray is performed in the state in which the donor
substrate is separated from the acceptor substrate by the dis-
tance equivalent to the height of this insulating layer, to
thereby sublime or evaporate the transfer layer, so that the
transfer layer is transferred to the acceptor substrate.

[0004] However, as described in Patent document 1, if a
rigid material such as glass is used as the support of the donor
component, there is room for improvement in the size and
shape of the insulating layer for defining the light-emission
area and the width and position of the transfer pattern, for
suppression of the distribution of the film thickness of the
transferred light-emitting layer in the light-emission area and
color mixing into an adjacent light-emission area.

[0005] In Japanese Patent Laid-Open No. 2003-168569,
countermeasures against a fringe pattern in a transfer method
of subliming or evaporating a transfer layer are disclosed.
However, fundamental measures to suppress the distribution
ofthe film thickness of the transferred light-emitting layer in
the light-emission area and to prevent color mixing are not
described in this document.

[0006] Furthermore, there is a fear that so-called reverse
transfer occurs in the transfer step as shown in FIG. 30A.
Specifically, in the transfer step, a donor substrate 840 on
which a transfer layer 850 is formed is brought into tight
contact with, by using pressure difference from the atmo-
spheric pressure, an acceptor substrate 811 over which a first
electrode 813, an insulating layer 814, and a hole injection
layer and hole transport layer 815AB are formed. Therefore,
the tight-contact pressure by the donor substrate 840 possibly
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causes pressure-transfer of the already-deposited hole injec-
tion layer and hole transport layer 815AB. Such a reverse
transfer phenomenon readily occurs when heating by laser
light at the time of the transfer is added to the pressuring by
the donor substrate 840. If the reverse transfer occurs, the
deposited surface of the hole injection layer and hole trans-
port layer 815AB over the acceptor substrate 811 is disturbed,
and thus current leakage CL through the defect resulting from
the reverse transfer will occur as shown in FIG. 30B. This
current leakage CL problematically causes streak unevenness
and mottled unevenness at the time of the lighting of the
display. For this reason, assured suppression of the reverse
transfer is desired.

SUMMARY

[0007] The present application in an embodiment provides
adisplay that has suppressed distribution of the film thickness
of a transferred light-emitting layer in a light-emission area
and enhanced display quality.

[0008] According to an embodiment, there is provided a
display including an acceptor substrate configured to have
thereon a red light-emitting element column, a green light-
emitting element column, and a blue light-emitting element
column that are arranged along the row direction and are each
obtained by arranging rectangular organic light-emitting ele-
ments for generating light of one of red, green, and blue along
the longitudinal direction of the organic light-emitting ele-
ments. The organic light-emitting element includes a first
electrode, an insulating layer having an aperture correspond-
ing to a light-emission area of the first electrode, an organic
layer that includes a light-emitting layer and is formed at least
on the light-emission area, and a second electrode. The light-
emitting layer in at least the red light-emitting element col-
umn and the green light-emitting element column is a trans-
ferred light-emitting layer formed by disposing the acceptor
substrate over which the first electrode and the insulating
layer are formed and a donor substrate over which a transfer
layer containing a light-emitting material is formed in such a
way that the acceptor substrate and the donor substrate face
each other with the intermediary of the insulating layer ther-
ebetween, and carrying out irradiation with a radiant ray to
sublime or evaporate the transfer layer to thereby transfer the
transfer layer at least onto the light-emission area. If the
intersection of the tangent to the insulating layer drawn from
an end of the light-emission area with the surface of the donor
substrate is A and the intersection of the perpendicular line to
the acceptor substrate drawn down from the A with the sur-
face of the insulating layer is C, the transferred light-emitting
layer includes the C. The term “tangent” refers to the tangent
to the insulating layer drawn from an end of the light-emis-
sion area as described above if the side surface of the insulat-
ing layer is an inclined surface or a convex surface. In con-
trast, if the side surface of the insulating layer is a concave
surface, the “tangent” refers to the straight line connecting an
end of the light-emission area with the position protruding
toward the light-emission area at the most degree among the
positions on the side surface of the insulating layer.

[0009] In the display according an embodiment, under the
definition that the intersection of the tangent to the insulating
layer drawn from the end of the light-emission area with the
surface of the donor substrate is A and the intersection of the
perpendicular line to the acceptor substrate drawn down from
A with the surface of the insulating layer is C, the transferred
light-emitting layer includes C. This feature provides nar-
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rowed distribution of the film thickness of the transferred
light-emitting layer in the light-emission area. Thus, lumi-
nance unevenness, color unevenness, the lowering of the
light-emission efficiency, and so on are suppressed, which
enhances the display quality.

[0010] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1 is a diagram showing the configuration of a
display according to a first embodiment;

[0012] FIG. 2 is a diagram showing one example of a pixel
drive circuit shown in FIG. 1;

[0013] FIG. 3 is a plan view showing the configuration of a
display area shown in FIG. 1;

[0014] FIG. 4is a sectional view showing the configuration
of organic light-emitting elements shown in FIG. 3;

[0015] FIG. 5 is a sectional view showing an intermediate
step in a method for manufacturing the display shown in FIG.
1, and showing the positional relationship between an accep-
tor substrate and a donor substrate;

[0016] FIG. 6is asectional view showing a step subsequent
to the step of FIG. 5, and showing the positional relationship
among a light-emitting layer of an organic light-emitting
element, a light-emission area of a first electrode, and an
insulating layer;

[0017] FIG. 7 is a plan view showing the light-emitting
layer formed in the step shown in FIG. 6;

[0018] FIG. 8 is a sectional view showing a modification
example of the insulating layer shown in FIG. 5;

[0019] FIG. 9 is a sectional view showing another modifi-
cation example of the insulating layer shown in FIG. 5;
[0020] FIG. 10 is a sectional view showing yet another
modification example of the insulating layer shown in FIG. §;
[0021] FIG. 11 is a sectional view showing yet another
modification example of the insulating layer shown in FIG. 5;
[0022] FIGS.12A and 12B are sectional views showing yet
another modification example of the insulating layer shown in
FIG. 5,

[0023] FIGS.13A and 13B are sectional views showing yet
another modification example of the insulating layer shown in
FIG. 5;

[0024] FIGS.14A and 14B are sectional views showing yet
another modification example of the insulating layer shown in
FIG. 5;

[0025] FIG. 15 is a sectional view showing yet another
modification example of the insulating layer shown in FIG. 5;
[0026] FIG. 16 is a sectional view showing yet another
modification example of the insulating layer shown in FIG. 5;
[0027] FIG. 17 is a sectional view showing yet another
modification example of the insulating layer shown in FI1G. 5;
[0028] FIGS.18A and 18B are sectional views showing the
shape of an insulating layer in a display according to a second
embodiment;

[0029] FIGS. 19A and 19B are sectional views showing a
modification example of the insulating layer shown in FIGS.
18A and 18B;

[0030] FIGS. 20A and 20B are sectional views showing
another modification example of the insulating layer shown in
FIGS. 18A and 18B;

[0031] FIGS.21A and 21B are sectional views showing yet
another modification example of the insulating layer shown in
FIGS. 18A and 18B;
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[0032] FIG. 22 is a diagram showing results relating to
Working example 1;

[0033] FIG. 23 is a diagram showing results relating to
Working example 2;

[0034] FIG. 24 is a plan view showing the schematic con-
figuration of a module including the display according to an
embodiment;

[0035] FIG. 25 is a perspective view showing the appear-
ance of Application example 1 of the display according to an
embodiment;

[0036] FIGS. 26A and 26B are perspective views showing
the appearance of the front side and rear side, respectively, of
Application example 2 of the display;

[0037] FIG. 27 is a perspective view showing the appear-
ance of Application example 3 of the display;

[0038] FIG. 28 is a perspective view showing the appear-
ance of Application example 4 of the display;

[0039] FIGS. 29A to 29G are diagrams showing Applica-
tion example 5 of the display; A and B are a front view and
side view, respectively, of the opened state, and C, D, E, F, and
G are a front view, left-side view, right-side view, top view,
and bottom view, respectively, of the closed state; and
[0040] FIGS. 30A and 30B are diagrams for explaining
problems of a related-art transfer method.

DETAILED DESCRIPTION

[0041] Embodiments of the present application will be
described in detail below with reference to the accompanying
drawings

First Embodiment

[0042] FIG. 1 shows the configuration of a display accord-
ing to a first embodiment of the present invention. This dis-
play is used as an extremely-thin organic light-emitting color
display or the like. For example, for this display, a display
area 110 in which plural organic light-emitting elements 10R,
10G, and 10B, which will be described later, are arranged in
a matrix is formed on an acceptor substrate 11 composed of
glass. Furthermore, around this display area 110, a signal line
drive circuit 120 and a scan line drive circuit 130 are formed
as drivers for video displaying.

[0043] Pixel drive circuits 140 are formed in the display
area 110. FIG. 2 shows one example of the pixel drive circuit
140. This pixel drive circuit 140 is formed below a first
electrode 13, which will be described later, and is an active-
type drive circuit that includes a drive transistor Trl, a write
transistor Tr2, a capacitor (holding capacitor) Cs between
these transistors, and an organic light-emitting element 10R
(or 10G, 10B) connected in series to the drive transistor Trl
between a first power supply line (Vcc) and a second power
supply line (GND). The drive transistor Trl and the write
transistor Tr2 are formed of a general thin film transistor
(TFT). The structures of these transistors are not particularly
limited: these transistors may have either a reverse-stagger
structure (so-called bottom-gate structure) or a stagger struc-
ture (top-gate structure) for example.

[0044] For the pixel drive circuits 140, plural signal lines
120A are disposed along the column direction and plural scan
lines 130A are disposed along the row direction. Each of the
intersections of the signal lines 120A with the scan lines 130 A
corresponds to any one of the organic light-emitting elements
10R, 10G, and 10B (sub-pixel). Each signal line 120A is
connected to the signal line drive circuit 120. From this signal
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line drive circuit 120, image signals are supplied to the source
electrodes of the write transistors Tr2 via the signal lines
120A. Each scan line 130A is connected to the scan line drive
circuit 130. From this scan line drive circuit 130, scan signals
are sequentially supplied to the gate electrodes of the write
transistors Tr2 via the scan lines 130A.

[0045] FIG. 3 shows one example of the planar configura-
tion of the display area 110. In the display area 110, the
organic light-emitting elements 10R for generating red light,
the organic light-emitting elements 10G for generating green
light, and the organic light-emitting elements 10B for gener-
ating blue light are in turn formed into a matrix as a whole.
The organic light-emitting elements 10R, 10G, and 10B each
have a rectangular planar shape, and form red light-emitting
element columns 110R, green light-emitting element col-
umns 110G, and blue light-emitting element columns 110B
arising from arrangement of the elements along the longitu-
dinal direction of the elements (column direction). These red
light-emitting element columns 110R, green light-emitting
element columns 110G, and blue light-emitting element col-
umns 110B are arranged along the row direction in the display
area 110. The combination of the adjacent organic light-
emitting elements 10R, 10G, and 10B serves as one pixel 10.
The pixel pitch is e.g. 300 um.

[0046] FIG. 4 shows the sectional configuration of the
organic light-emitting elements 10R, 10G, and 10B shown in
FIG. 3. Each of the organic light-emitting elements 10R, 10G,
and 10B has a configuration obtained by stacking the first
electrode 13 as the anode, an insulating layer 14, an organic
layer 15 including a light-emitting layer 15C to be described
later, and a second electrode 16 as the cathode in that order
from the substrate side with the intermediary of the drive
transistor in the above-described pixel drive circuit 140 (not
shown) and a planarization insulating film (not shown).
[0047] The organic light-emitting elements 10R, 10G, and
10B are covered by a protective film 17 composed of a silicon
nitride (SiNx). Furthermore, a sealing substrate 30 composed
ofglass or the like is bonded across the entire surface over this
protective film 17 with the intermediary of an adhesive layer
20, so that the organic light-emitting elements 10R, 10G, and
10B are sealed.

[0048] The first electrode 13 is composed of e.g. ITO (in-
dium-tin composite oxide).

[0049] The insulating layer 14 is to assure insulation
between the first electrodes 13 and the second electrode 16
and allow the light-emission areas to have a desired shape
accurately. The insulating layer 14 is composed of e.g. pho-
tosensitive resin such as polyimide. In the insulating layer 14,
apertures are provided corresponding to light-emission areas
13A of the first electrodes 13. The organic layer 15 and the
second electrode 16 may be provided not only over the light-
emission areas 13A but also over the insulating layer 14
continuously. However, light emission occurs only in the
apertures of the insulating layer 14.

[0050] Theorganic layer 15 has a configuration obtained by
stacking a hole injection layer and hole transport layer 15AB,
the light-emitting layer 15C, and an electron transport layer
and electron injection layer 15DE in that order from the first
electrode side. However, the provision of the layers other than
the light-emitting layer 15C is according to need. The organic
layer 15 may have different configurations depending on the
colors of light emitted by the organic light-emitting elements
10R, 10G, and 10B. The hole injection layer is to enhance the
hole injection efficiency, and is a buffer layer for preventing
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leakage. The hole transport layer is to enhance the efficiency
of hole transportation to the light-emitting layer 15C. In the
light-emitting layer 15C, the recombination between elec-
trons and holes occurs and thus light is generated in response
to electric field application. The electron transport layer is to
enhance the efficiency of electron transportation to the light-
emitting layer 15C. The electron injection layer has a thick-
ness of e.g. about 0.3 nm and is composed of LiF, Li,O, or the
like. In FIG. 4, the hole injection layer and the hole transport
layer are represented as one layer (the hole injection layer and
hole transport layer 15AB), and the electron transport layer
and the electron injection layer are represented as one layer
(the electron transport layer and electron injection layer
15DE).

[0051] The hole injection layer of the organic light-emit-
ting element 10R has a thickness in the range of 5 nm to 300
nm, and is composed of 4,4',4"-tris(3-methylphenylpheny-
lamino)triphenylamine (m-MTDATA) or 4,4',4"-tris(2-naph-
thylphenylamino)triphenylamine (2-TNATA), for example.
The hole transport layer of the organic light-emitting element
10R has a thickness in the range of 5 nm to 300 nm, and is
composed of bis[(N-naphthyl)-N-phenyl]benzidine
(a-NPD), for example. The light-emitting layer 15C of the
organic light-emitting element 10R has a thickness in the
range of 10 nm to 100 nm, and is composed of 9,10-di-(2-
naphthyl)anthracene (ADN) doped with 30-wt. % 2,6=bis
[(4'=methoxydiphenylamino)styryl]=1,5=dicyanonaphtha-
lene (BSN), for example. The electron transport layer of the
organic light-emitting element 10R has a thickness in the
range of 5 nm to 300 nm, and is composed of 8=hydrox-
yquinoline aluminum (Alqs;), for example.

[0052] The hole injection layer of the organic light-emit-
ting element 10G has a thickness in the range of 5 nm to 300
nm, and is composed of m-MTDATA or 2-TNATA, for
example. The hole transport layer of the organic light-emit-
ting element 10G has a thickness in the range of 5 nm to 300
nm, and is composed of a-NPD, for example. The light-
emitting layer 15C of the organic light-emitting element 10G
has a thickness in the range of 10 nm to 100 nm, and is
composed of ADN doped with 5-wt. % coumarin 6, for
example. The electron transport layer of the organic light-
emitting element 10G has a thickness in the range of 5 nm to
300 nm, and is composed of Alq,, for example.

[0053] The hole injection layer of the organic light-emit-
ting element 10B has a thickness in the range of 5 nm to 300
nm, and is composed of m-MTDATA or 2-TNATA, for
example. The hole transport layer of the organic light-emit-
ting element 10B has a thickness in the range of 5 nm to 300
nm, and is composed of a-NPD, for example. The light-
emitting layer 15C of the organic light-emitting element 10B
has a thickness in the range of 10 nm to 100 nm, and is
composed of ADN doped with 2.5-wt. % 4,4'=bis[2{4=(N,
N=diphenylamino)phenyl}vinyl|biphenyl (DPAVBi), for
example. The electron transport layer of the organic light-
emitting element 10B has a thickness in the range of 5 nm to
300 nm, and is composed of Alqs, for example.

[0054] FIGS. 5 and 6 show the positional relationship
among the light-emitting layer 15C of the organic light-emit-
ting elements 10R, 10G, and 10B, the light-emission area
13A of the first electrode 13, and the insulating layer 14. As
described later, the light-emitting layer 15C of the organic
light-emitting elements 10R, 10G, and 10B is a transferred
light-emitting layer formed as follows. Specifically, the
acceptor substrate 11 over which the first electrodes 13 and
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the insulating layer 14 have been formed and a donor sub-
strate 40 on which a transfer layer 50 containing a light-
emitting material has been formed are disposed to face each
other with the intermediary of the insulating layer 14 therebe-
tween. In this state, irradiation with laser light is carried out to
sublime or evaporate the transfer layer 50, to thereby transfer
the transfer layer 50 at least onto the light-emission area 13A.
Furthermore, under the definition that the intersection of the
tangent to the insulating layer 14 drawn from an end of the
light-emission area 13A with the surface of the donor sub-
strate 40 is A and the intersection of the perpendicular line to
the acceptor substrate 11 drawn down from A with the surface
ofthe insulating layer 14 is C, the light-emitting layer 15C is
so formed as to include C.

[0055] The second electrode 16 shown in FIG. 4 has a
thickness in the range of 5 nm to 50 nm, and is composed of
an elemental metal such as aluminum (Al), magnesium (Mg),
calcium (Ca), or sodium (Na), or an alloy of any of these
metals, for example. Among them, an alloy of magnesium
and silver (MgAg alloy) and an alloy of aluminum (Al) and
lithium (Li) (AlL1i alloy) are preferable.

[0056] The protective film 17 shown in FIG. 4 is to prevent
water and so on from entering the organic layer 15. It is
composed of a material with low water permeability and low
water absorption and has sufficient thickness. Furthermore,
the protective film 17 has high transmittance for light gener-
ated by the light-emitting layer 15C: it is composed of a
material having a transmittance of 80% or higher for example.
Such a protective film 17 has a thickness in the range of about
2 um to 3 um, and is composed of an inorganic amorphous
insulating material for example. Specifically, amorphous sili-
con (0-Si), amorphous silicon carbide (a-SiC), amorphous
silicon nitride (a-Si, ,N), and amorphous carbon (c-C) are
preferable. These inorganic amorphous insulating materials
include no grain and thus have low water permeability, and
hence will serve as a favorable protective film 17. Alterna-
tively, the protective film 17 may be composed of a transpar-
ent conductive material such as ITO.

[0057] The adhesive layer 20 shown in FIG. 4 is composed
of e.g. heat-curable resin or UV-curable resin.

[0058] The sealing substrate 30 shown in FIG. 4 is located
on the second electrode side of the organic light-emitting
elements 10R, 10G, and 10B. It is to seal the organic light-
emitting elements 10R, 10G, and 10B together with the adhe-
sive layer 20, and is composed of a material, such as glass,
having transparency for light generated by the organic light-
emitting elements 10R, 10G, and 10B. The sealing substrate
30 may be provided with e.g. a color filter (not shown) so that
light generated by the organic light-emitting elements 10R,
10G, and 10B may be extracted through the color filter and
external light reflected by the organic light-emitting elements
10R, 10G, and 10B and interconnects among these elements
may be absorbed by the color filter to thereby improve the
contrast.

[0059] Although the color filter may be provided on either
surface of the sealing substrate 30, it is preferable that the
color filter be provided on the surface closer to the organic
light-emitting elements 10R, 10G, and 10B. This is because
the color filter is not exposed to the outside but can be pro-
tected by the adhesive layer 20. In addition, this is because the
distance between the light-emitting layer 15C and the color
filter is small and thus the occurrence of color mixing due to
the entering of light emitted from the light-emitting layer 15C
into the color filter of another color can be avoided. The color
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filter includes a red filter, green filter, and blue filter (none of
them are shown in the drawing), and these filters are in turn
disposed corresponding to the organic light-emitting ele-
ments 10R, 10G, and 10B.

[0060] Thered, green, and blue filters are each formed into
e.g. a rectangular shape without leaving a gap among the
filters. Each of the red, green, and blue filters is composed of
resin mixed with a pigment. Through selection of the pig-
ment, the optical transmittance of the filter is so adjusted that
the optical transmittance for the wavelength range of the
intended red, green, or blue is high and the optical transmit-
tance for the other wavelength range is low.

[0061] This display can be manufactured in the following
manner for example.

[0062] Initially, the acceptor substrate 11 composed of the
above-described material is prepared, and the pixel drive
circuits 140 each including the drive transistor are formed on
this acceptor substrate 11. Subsequently, the planarization
insulating film is formed through applying of photosensitive
resin across the entire surface, and then exposure and devel-
opment are carried out to thereby pattern the film into a
predetermined shape and form connection holes (not shown)
for connection between the drive transistor and the first elec-
trode 13, followed by baking.

[0063] Subsequently, the first electrodes 13 composed of
the above-described material are formed by e.g. sputtering,
and then are processed into a predetermined shape by e.g. dry
etching. At a predetermined position on the acceptor substrate
11, an alignment mark used for alignment with a donor sub-
strate in a transfer step to be described later is formed.
[0064] Subsequently, photosensitive resin is applied across
the entire surface of the acceptor substrate 11, and then aper-
tures are provided corresponding to the light-emission areas
by e.g. photolithography, followed by baking. As a result, the
insulating layer 14 is formed.

[0065] Thereafter, by e.g. evaporation, the hole injection
layer and hole transport layer 15AB having the above-de-
scribed thickness and is composed of the above-described
material are sequentially deposited.

[0066] After the formation of the hole injection layer and
hole transport layer 15AB, the light-emitting layer 15C is
formed by a thermal transfer method. Specifically, as shown
in FIG. 5, the acceptor substrate 11 over which the first
electrodes 13 and the insulating layer 14 have been formed
and the donor substrate 40 on which the transfer layer 50
containing a light-emitting material has been formed are dis-
posed to face each other with the intermediary of the insulat-
ing layer 14 therebetween, and both the substrates are brought
into tight contact with each other under a vacuum environ-
ment. Thereafter, the substrates are brought out to an atmo-
spheric-pressure environment in such a way that the vacuum
between both the surfaces is kept by using a vacuum holding
frame. Thus, due to the pressure difference between the inside
and outside of the substrates, the donor substrate 40 is brought
into tight contact with the acceptor substrate 11 uniformly.
However, the distance equivalent to the thickness (height) of
the insulating layer 14 is kept between the surface of the
transfer layer 50 on the donor substrate 40 and the surface of
the hole injection layer and hole transport layer 15AB (not
shown in FIG. 6) over the acceptor substrate 11.

[0067] Subsequently, irradiation with laser light is carried
out to sublime or evaporate the transfer layer 50 to thereby
transfer the transfer layer 50 at least onto the light-emission
area 13A. Thereby, the light-emitting layer 15C is formed as
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shown in FIGS. 6 and 7. At this time, under the definition that
the intersection of the tangent to the insulating layer 14 drawn
from an end of the light-emission area 13 A with the surface of
the donor substrate 40 is A and the intersection of the perpen-
dicular line to the acceptor substrate 11 drawn down from A
with the surface of the insulating layer 14 is C, the light-
emitting layer 15C is so formed as to include C. This feature
allows this display to have suppressed distribution of the film
thickness of the light-emitting layer 15C in the light-emission
area 13 A and enhanced display quality.

[0068] Furthermore, under the definition that the intersec-
tion of the tangent to the insulating layer 14 drawn from an
end of the next light-emission area 13 A adjacent to the light-
emission area 13 A along the row direction with the surface of
the donor substrate 40 is B and the intersection of the perpen-
dicular line to the acceptor substrate 11 drawn down from B
with the surface of the insulating layer 14 is D, it is preferable
that the light-emitting layer 15C be so formed as not to
include D. This is because such a formation way can suppress
color mixing into the adjacent light-emission area 13A and
thus can enhance the display quality.

[0069] Moreover, under the definition that the distance
between the intersections C obtained on both the sides of the
light-emission area 13 A along the row direction is CC and the
distance between the intersections D is DD, it is preferable
that the width W of the light-emitting layer 15C along the row
direction be set equal to or larger than CC and smaller than
DD. This is because such a formation way can suppress the
distribution of the film thickness of the light-emitting layer
15C in the light-emission area 13 A and color mixing into the
adjacent light-emission area 13A, and thus can enhance the
display quality. In addition, the transfer condition such as the
spot size of the laser light can be easily optimized, and thus
the time necessary to determine the condition can be short-
ened. Moreover, the positional accuracy margin of the trans-
fer can be predicted, and thus it is also possible to design a
shape of the insulating layer 14 for enlarging the margin like
modification examples to be described later.

[0070] As another feature, it is preferable that the distance
d along the row direction between the end of the light-emis-
sion area 13A and the contact face between the insulating
layer 14 and the donor substrate 40 (flat part of the top surface
of'the insulating layer 14) be set equal to or longer than 4 pm.
This is because such a feature can suppress adverse effects
such as streak unevenness and mottled unevenness attributed
to reverse transfer.

[0071] The donor substrate 40 is obtained by forming a
photothermal conversion layer (not shown) on a common
substrate (not shown) for example. According to need, an
absorbing layer composed of amorphous silicon or the like
may be provided between the common substrate and the
photothermal conversion layer in order to enhance the
absorption efficiency for the laser light, and the photothermal
conversion layer may be covered by a protective layer com-
posed of silicon nitride (SiNx) or the like in order to prevent
oxidation of the photothermal conversion layer. The common
substrate is composed of a material, such as glass, having
sufficient robustness to allow alignment with the acceptor
substrate 11 and high transparency for the laser light. The
photothermal conversion layer is composed of a metal mate-
rial with high absorptivity, such as molybdenum (Mo), tita-
nium (Ti), chromium (Cr), or an alloy containing any of these
metals. The transfer layer 50 contains the material of the
light-emitting layer 15C of the above-described organic light-
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emitting elements 10R, 10G, and 10B, and is formed by e.g.
vacuum evaporation on the donor substrate 40 prepared.

[0072] After the formation of the light-emitting layer 15C
of'the organic light-emitting elements 10R, 10G, and 10B, the
electron transport layer and electron injection layer 15DE and
the second electrode 16 are formed by e.g. evaporation. In this
manner, the organic light-emitting elements 10R, 10G, and
10B are formed.

[0073] After the formation of the organic light-emitting
elements 10R, 10G, and 10B, the protective film 17 composed
of the above-described material is formed on these elements.
As the method for forming the protective film 17, a deposition
method in which the energy of deposition particles is so low
that no influence is given to the underlying layers, such as
evaporation or CVD, is preferable. Furthermore, it is desir-
able that the formation of the protective film 17 be performed
continuously to the formation of the second electrode 16
without the exposure of the second electrode 16 to the atmo-
sphere. This is because such a formation way can suppress the
deterioration of the organic layer 15 due to water and oxygen
in the atmosphere. Moreover, in this film deposition of the
protective film 17, it is desirable that the deposition tempera-
ture be set to a room temperature in order to prevent lumi-
nance lowering due to the deterioration of the organic layer 15
and the deposition condition be so set that the film stress is
minimized in order to prevent separation of the protective film
17.

[0074] Furthermore, for example, the material of the red
filter is applied by spin-coating or the like on the sealing
substrate 30 composed of the above-described material, and
then is patterned by a photolithography technique and baked,
to thereby form the red filter. Subsequently, the blue filter and
the green filter are sequentially formed similarly to the red
filter.

[0075] Thereafter, the adhesive layer 20 is formed on the
protective film 17, and the sealing substrate 30 is bonded to
the protective film 17 with the intermediary of the adhesive
layer 20. In this bonding, itis preferable that the surface of the
sealing substrate 30 on which the color filter has been formed
be disposed to face the organic light-emitting elements 10R,
10G, and 10B. This bonding completes the display shown in
FIG. 1.

[0076] In the thus obtained display, scan signals are sup-
plied from the scan line drive circuit 130 to the respective
pixels via the gate electrodes of the write transistors Tr2, and
image signals are held in the holding capacitors Cs from the
signal line drive circuit 120 via the write transistors Tr2.
Specifically, the drive transistors Trl operate depending on
the signals held in the holding capacitors Cs. This applies
drive currents Id to the respective organic light-emitting ele-
ments 10R, 10G, and 10B to thereby cause the recombination
between holes and electrons, which results in light emission.
This light is extracted through the second electrode 16, the
color filter, and the sealing substrate 30.

[0077] Inthis display, under the definition that the intersec-
tion of the tangent to the insulating layer 14 drawn from an
end of the light-emission area 13A with the surface of the
donor substrate 40 is A and the intersection of the perpen-
dicular line to the acceptor substrate 11 drawn down from A
with the surface of the insulating layer 14 is, the light-emit-
ting layer 15C is so formed as to include C. Therefore, the
distribution of the film thickness of the light-emitting layer
15C in the light-emission area 13 A is suppressed. Thus, lumi-
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nance unevenness, color unevenness, and the lowering of the
light-emission efficiency are suppressed, which enhances the
display quality.

[0078] As described above, the present embodiment can
achieve suppressed distribution of the film thickness of the
light-emitting layer 15C in the light-emission area 13A and
enhanced display quality, because the light-emitting layer
15C is so formed as to include C under the definition that the
intersection of the tangent to the insulating layer 14 drawn
from an end of the light-emission area 13 A with the surface of
the donor substrate 40 is A and the intersection of the perpen-
dicular line to the acceptor substrate 11 drawn down from A
with the surface of the insulating layer 14 is C.

[0079] Furthermore, the light-emitting layer 15C is so
formed as not to include D, under the definition that the
intersection of the tangent to the insulating layer 14 drawn
from an end of the next light-emission area 13A adjacent to
the light-emission area 13A along the row direction with the
surface of the donor substrate 40 is B and the intersection of
the perpendicular line to the acceptor substrate 11 drawn
down from B with the surface of the insulating layer 14 is D.
Therefore, color mixing into the adjacent light-emission area
13A can be suppressed, and thus the display quality can be
enhanced.

[0080] Moreover, under the definition that the distance
between the intersections C obtained on both the sides of the
light-emission area 13 A along the row direction is CC and the
distance between the intersections D is DD, the width W of
the light-emitting layer 15C along the row direction is set
equal to or larger than CC and smaller than DD. This feature
can suppress the distribution of the film thickness of the
light-emitting layer 15C in the light-emission area 13A and
color mixing into the adjacent light-emission area 13A, and
thus can enhance the display quality. In addition, the transfer
condition can be easily optimized, and thus the time neces-
sary to determine the condition can be shortened. Moreover,
the positional accuracy margin of the transfer can be pre-
dicted, and thus a shape of the insulating layer 14 for enlarg-
ing the margin can be designed like modification examples to
be described later. This feature can further enhance the yield.
[0081] In addition, the distance d along the row direction
between the end of the light-emission area 13 A and the con-
tact face between the insulating layer 14 and the donor sub-
strate 40 is set equal to or longer than 4 um. This feature can
suppress adverse effects such as streak unevenness and
mottled unevenness attributed to reverse transfer.

[0082] In the above-described embodiment, the side sur-
face of the insulating layer 14 is an inclined surface. However,
the side surface of the insulating layer 14 may have a convex
shape like that shown in FIG. 8 or a concave shape like that
shown in FIG. 9. That is, various modifications are available.
[0083] For example, as shown in FIGS. 10 and 11, a rib
(protruding rim or projection) 14A may be provided on the
top surface of the insulating layer 14. The rib 14 A may extend
along both the longitudinal direction and the width direction
of the light-emission areas 13A as shown in FIGS. 12A and
12B. Alternatively, it may extend only along the longitudinal
direction of the light-emission areas 13 A as shown in FIGS.
13A and 13B. More alternatively, it may be provided in a
dotted manner as shown in FIGS. 14A and 14B. The rib 14A
can be formed by carrying out double exposure in the photo-
lithography step for processing the insulating layer 14.
[0084] Furthermore, as shown in FIG. 15, the rib 14A may
be provided at both the ends of the top surface of each portion
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ofthe insulating layer 14. Alternatively, as shown in FIGS. 16
and 17, the shapes of the insulating layer 14 on both the sides
of the light-emission area 13A may be different from each
other.

Second Embodiment

[0085] FIGS.18A and 18B show the shape of the insulating
layer 14 in a display according to a second embodiment of the
presentinvention. In this display, only the light-emitting layer
15C of the organic light-emitting elements 10R and 10G is a
transferred light-emitting layer formed by transfer, whereas
the light-emitting layer 15C of the organic light-emitting
elements 10B is formed by a method other than transfer, such
as evaporation. Moreover, if the insulating layer 14 is equally
allocated to each of the red, green, and blue light-emitting
element columns 110R, 110G, and 110B, the area of the
contact face between the insulating layer 14 and the donor
substrate 40 in the blue light-emitting element columns 10B
(i.e. the area of the top surface of the rib 14A) is the largest.
Due to this feature, reverse transfer itself can be suppressed in
this display. Thus, the occurrence of streak unevenness and
mottled unevenness can be avoided, which allows enhance-
ment in the display quality. Furthermore, the positional accu-
racy margin of the transfer can be further enlarged, and hence
the yield can also be further enhanced.

[0086] In the step for forming the light-emitting layer 15C
of'the organic light-emitting elements 10R and 10G, which is
a transferred light-emitting layer, it is preferable to carry out
irradiation with laser light except for the contact face between
the insulating layer 14 and the donor substrate 40 (the top
surface of the rib 14A) to thereby form the light-emitting
layer 15C of the organic light-emitting elements 10R and 10G
onto the area other than this contact face. This is because such
a formation way can transfer the light-emitting layer 15C of
the organic light-emitting elements 10R and 10G with almost
no reverse transfer caused, and thus allows reduction in the
current leakage amount and suppression of the occurrence of
display unevenness.

[0087] Therib 14A may extend only along the longitudinal
direction of the light-emission areas 13 A as shown in FIGS.
18A and 18B. Alternatively, it may extend along both the
longitudinal direction and the width direction of the light-
emission areas 13A as shown in FIGS. 19A and 19B. More
alternatively, it may extend only along the width direction of
the light-emission areas 13 A as shown in FIGS. 20A and 20B.
Further alternatively, it may be provided in a dotted manner as
shown in FIGS. 21A and 21B.

WORKING EXAMPLES

[0088] Specific working examples of the present invention
will be described below.

Working Example 1

[0089] Similarly to the first embodiment, a display includ-
ing the red and blue organic light-emitting elements 10R and
10B was fabricated. In this fabrication, the width of the light-
emission area 13A and the distances CC and DD were mea-
sured. As a result, the width of the light-emission area 13A
was 70 um, and the distances CC and DD were 78 um and 122
um, respectively. The light-emitting layer 15C was formed by
transfer for each of the organic light-emitting elements 10R
and 10B. The length of the longitudinal axis of the beam spot
of laser light was varied to various values in the range of 70
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um to 130 pm, so that the width W of the light-emitting layer
15C along the row direction was varied to various values in
the range of 70 um to 130 pm. The shorter axis of the beam
spot of the laser light was fixed to 20 pm, and the laser light
was moved for scanning in the direction perpendicular to the
longitudinal direction of the beam spot of the laser light. The
wavelength and energy density of the laser light were set to
800 nm and 2.6 E J/um?, respectively. The light-emitting
layer 15C obtained by the transfer was substantially concen-
tric with the light-emission area 13A.

Working Example 2

[0090] A display was fabricated in the same manner as that
of Working example 1, except that the rib 14A shown in FIG.
10 was formed on the top surface of the insulating layer 14
and the distances CC and DD were set to 82 pm and 118 pm,
respectively.

[0091] Regarding the displays obtained as Working
examples 1 and 2, the distribution of the film thickness of the
light-emitting layer 15C in the light-emission area 13A of the
organic light-emitting element 10R and the light-emission
efficiency of the organic light-emitting element 10B were
investigated. The results are shown in FIG. 22.

[0092] As is apparent from FIG. 22, if the light-emitting
layer 15C did not include C, i.e., if the width W of the
light-emitting layer 15C along the row direction was smaller
than the distance CC, the distribution of the film thickness of
the light-emitting layer 15C in the light-emission area 13A of
the organic light-emitting element 10R was significantly
wide. This causes in-plane luminance unevenness and chro-
maticity unevenness. On the other hand, if the light-emitting
layer 15C included D, i.e., if the width W of the light-emitting
layer 15C along the row direction was larger than the distance
DD, the light-emission efficiency of the adjacent organic
light-emitting element 10B was significantly low.

[0093] That is, it is proved that, if the width W of the
light-emitting layer 15C along the row direction is set equal to
or larger than CC and smaller than DD, the distribution of the
film thickness of the light-emitting layer 15C in the light-
emission area 13A and color mixing into the adjacent light-
emission area 13A can be suppressed and thus the display
quality can be enhanced.

Working Examples 3-1 to 3-4

[0094] Similarly to the first embodiment, a display includ-
ing the red, green and blue organic light-emitting elements
10R, 10G, and 10B was fabricated. In this fabrication, by
adjusting the lithography condition for the processing of the
insulating layer 14, the distance d along the row direction
between an end of the light-emission area 13 A and the contact
face between the insulating layer 14 and the donor substrate
40 was varied to the following values: 5 um in Working
example 3-1; 4 um in Working example 3-2; 3 um in Working
example 3-3; and 2 um in Working example 3-4.

Working Example 4

[0095] Similarly to the second embodiment, a display of
three colors of red, green, and blue was fabricated. In this
fabrication, the distance d was set to 15 um or longer.

[0096] Regarding the displays obtained as Working
examples 3-1 to 3-4 and Working example 4, the presence or
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absence of streak unevenness and mottled unevenness at the
time of'the lighting of the display was checked. The results are
shown in Table 1.

TABLE 1
Distance d streak mottled

(nm) unevenness unevenness
Working example 3-1 5 Absent Absent
Working example 3-2 4 Absent Absent
Working example 3-3 3 Absent Partially Present
Working example 3-4 2 Present Present
‘Working example 4 15 or longer Absent Absent

[0097] As is apparent from Table 1, in Working examples
3-1, 3-2, and 4, in which the distance d was set to 4 um or
longer, both streak unevenness and mottled unevenness were
favorably suppressed compared with Working examples 3-3
and 3-4, in which the distance d was 3 pm and 2 pm, respec-
tively. This might be because of the following reason. Spe-
cifically, in Working examples 3-1 and 3-2, setting the large
distance d allowed assuring of a large length of the current
leakage path and thus increased the resistance thereof, which
resulted in suppression of unevenness. In Working example 4,
reverse transfer itself was suppressed. That is, it is proved that
setting the distance d to 4 pm or longer can suppress adverse
effects such as streak unevenness and mottled unevenness
attributed to reverse transfer and thus can enhance the display

quality.
Module and Application Examples

[0098] Application examples of the displays according to
the above-described embodiments will be described below.
The displays according to the above-described embodiments
can be used as a display part in electronic apparatus in any
field that displays, as an image and video, a video signal input
thereto from the external or a video signal produced therein,
such as a television, digital camera, notebook personal com-
puter, portable terminal apparatus typified by a cellular
phone, and video camera.

[0099] (Module)

[0100] The displays according to the above-described
embodiments are incorporated, as e.g. a module shown in
FIG. 24, into various kinds of electronic apparatus such as
Application examples 1 to 5 to be described later. This mod-
ule is formed as follows for example. Specifically, an area 210
exposed outside the sealing substrate 30 and the adhesive
layer 20 is provided along one side of the acceptor substrate
11. On this exposed area 210, external connection terminals
(not shown) are formed by extending the interconnects of the
signal line drive circuit 120 and the scan line drive circuit 130.
The external connection terminals may be provided with a
flexible printed wiring board (flexible printed circuit (FPC))
220 for input/output of signals.

Application Example 1

[0101] FIG. 25 shows the appearance of a television to
which the display according to any of the above-described
embodiments is applied. This television has e.g. a video dis-
play screen 300 including a front panel 310 and a filter glass
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320, and this video display screen 300 is formed of the display
according to any of the above-described embodiments.

Application Example 2

[0102] FIGS.26A and 26B show the appearance of a digital
camera to which the display according to any of the above-
described embodiments is applied. This digital camera
includes e.g. a light emitter 410 for flash, a display part 420,
amenu switch 430, and a shutter button 440. This display part
420 is formed of the display according to any of the above-
described embodiments.

Application Example 3

[0103] FIG. 27 shows the appearance of a notebook per-
sonal computer to which the display according to any of the
above-described embodiments is applied.

[0104] This notebook personal computer includes e.g. a
main body 510, a keyboard 520 for operation of inputting
characters and so on, and a display part 530 for displaying
images. This display part 530 is formed of the display accord-
ing to any of the above-described embodiments.

Application Example 4

[0105] FIG. 28 shows the appearance of a video camera to
which the display according to any of the above-described
embodiments is applied. This video camera includes e.g. a
main body 610, a lens 620 that is disposed on the front side of
the main body 610 and used to capture a subject image, a
start/stop switch 630 for imaging operation, and a display part
640. This display part 640 is formed of the display according
to any of the above-described embodiments.

Application Example 5

[0106] FIGS.29A to 29G show the appearance of a cellular
phone to which the display according to any of the above-
described embodiments is applied. This cellular phone is
formed e.g. by connecting an upper casing 710 with a lower
casing 720 by a connection (hinge) 730, and includes a dis-
play 740, a sub-display 750, a picture light 760, and a camera
770. The display 740 and the sub-display 750 are formed of
the displays according to any of the above-described embodi-
ments.

[0107] This is the end of the description of embodiments
and working examples of the present invention. However, the
present invention is not limited to the above-described
embodiments and working examples but can be variously
modified. For example, in the above-described embodiments
and working examples, irradiation with laser light is carried
out in the transfer step. However, irradiation with another
radiant ray such as a ray from a lamp may be carried out.
[0108] In the above-described first embodiment, three
times of transfer are carried out in matching with the number
of light-emission colors. However, also in the first embodi-
ment, a blue common layer may be deposited by evaporation
across the entire surface after only the light-emitting layer
15C for red and green is formed by a thermal transfer method,
similarly to the second embodiment. In this case, in the
organic light-emitting element 10R, the light-emitting layer
15C containing a red light-emitting material and the blue
common layer containing a blue light-emitting material are
formed. However, red light emission is dominant in the
organic light-emitting element 10R because energy is shifted
for red, which corresponds to the lowest energy level, in the
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organic light-emitting element 10R. In the organic light-emit-
ting element 10G, the light-emitting layer 15C containing a
green light-emitting material and the blue common layer
containing the blue light-emitting material are formed. How-
ever, green light emission is dominant in the organic light-
emitting element 10G because energy is shifted for green,
which corresponds to the lower energy level, in the organic
light-emitting element 10G. In the organic light-emitting ele-
ment 10B, blue light emission occurs because it includes only
the blue common layer.

[0109] There is no limitation on the materials and thick-
nesses of the respective layers, the film deposition methods,
the film deposition conditions, the conditions of the irradia-
tion with laser light, and so on, shown for the above-described
embodiments and working examples. Other materials, thick-
nesses, deposition methods, deposition conditions, and irra-
diation conditions may be employed. For example, the first
electrode 13 may be composed of IZO (indium-zinc compos-
ite oxide), instead of ITO. Alternatively, the first electrode 13
may be formed of a reflective electrode. In this case, it is
desirable that the first electrode 13 have a thickness in the
range of e.g. 100 nm to 1000 nm and as high reflectivity as
possible, in terms of achievement of high light-emission effi-
ciency. Examples of the material of the first electrode 13
include elemental metals such as chromium (Cr), gold (Au),
platinum (Pt), nickel (Ni), copper (Cu), tungsten (W), and
silver (Ag), and alloys of any of these metals. More alterna-
tively, the first electrode 13 may have e.g. a dielectric multi-
layer film.

[0110] In addition, in the above-described embodiments,
the first electrode 13, the organic layer 15, and the second
electrode 16 are stacked over the acceptor substrate 11 in that
order from the substrate side, and light is extracted through
the sealing substrate 30. However, the stacking order may be
reversed. Specifically, a configuration is also available in
which the second electrode 16, the organic layer 15, and the
first electrode 13 are stacked over the acceptor substrate 11 in
that order from the substrate side and light is extracted
through the acceptor substrate 11.

[0111] Moreover, in the above-described embodiments, the
first electrode 13 is used as the anode and the second electrode
16 is used as the cathode. However, the anode and the cathode
may be interchanged with each other: the first electrode 13
may be used as the cathode and the second electrode 16 may
be used as the anode. Furthermore, it is also possible to
employ a configuration in which the first electrode 13 is used
as the cathode and the second electrode 16 is used as the
anode, and the second electrode 16, the organic layer 15, and
the first electrode 13 are stacked over the acceptor substrate
11 in that order from the substrate side, and light is extracted
through the acceptor substrate 11.

[0112] In addition, although the specific configurations of
the organic light-emitting elements 10R, 10G, and 10B are
shown for the above-described embodiments, all of the layers
do not need to be provided but another layer may be further
provided. For example, between the first electrode 13 and the
organic layer 15, a hole-injection thin layer composed of
chromium oxide (III) (Cr,0;), indium tin oxide (ITO: a
mixed film of oxides of indium (In) and tin (Sn)), or the like
may be formed.

[0113] Furthermore, in the above-described embodiments,
the second electrode 16 is formed of a semi-transmissive
electrode and light generated by the light-emitting layer 15C
is extracted through the second electrode 16. Alternatively,
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the generated light may be extracted through the first elec-
trode 13. In this case, it is desirable that the second electrode
16 have as high reflectivity as possible in terms of achieve-
ment of high light-emission efficiency.

[0114] Furthermore, although the above-described
embodiments are applied to an active-matrix display, the
embodiments can be applied also to a passive-matrix display.
Moreover, the configuration of the pixel drive circuit for
active-matrix driving is not limited to that shown for the
above-described embodiments, but a capacitive element and a
transistor may be added to the circuit according to need. In
this case, according to the change of the pixel drive circuit, a
necessary circuit may be added in addition to the above-
described signal line drive circuit 120 and scan line drive
circuit 130.

[0115] It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without depart-
ing from the spirit and scope of the present subject matter and
without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by
the appended claims.

The invention is claimed as follows:

1. A display comprising

an acceptor substrate having thereon a red light-emitting
element column, a green light-emitting element column,
and a blue light-emitting element column that are
arranged along a row direction and are each obtained by
arranging rectangular organic light-emitting elements
for generating light of one of red, green, and blue,
wherein

the organic light-emitting element includes a first elec-
trode, an insulating layer having an aperture correspond-
ing to a light-emission area of the first electrode, an
organic layer, and a second electrode,

the light-emitting layer in at least the red light-emitting
element column and the green light-emitting element
column is a transferred light-emitting layer provided by
transferring a transfer layer from a donor substrate to an
acceptor substrate and
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if an intersection of a tangent to the insulating layer drawn
from an end of the light-emission area with a surface of
the donor substrate is A and an intersection of a perpen-
dicular line to the acceptor substrate drawn down from
the A with a surface of the insulating layer is C, the
transferred light-emitting layer includes the C.

2. The display according to claim 1, wherein

if an intersection of a tangent to the insulating layer drawn
from an end of a light-emission area adjacent to the
light-emission area along the row direction with the
surface of the donor substrate is B and an intersection of
a perpendicular line to the acceptor substrate drawn
down from the B with the surface of the insulating layer
is D, the transferred light-emitting layer does not include
the D.

3. The display according to claim 2, wherein

if a distance between the intersections C obtained on both
sides of the light-emission area along the row directionis
CC and a distance between the intersections D obtained
on both sides of the light-emission area along the row
direction is DD, a width of the transferred light-emitting
layer along the row direction is equal to or higher than
the CC and is smaller than the DD.

4. The display according to claim 1, wherein

a distance along the row direction between the end of the
light-emission area and a contact face between the insu-
lating layer and the donor substrate is equal to or longer
than 4 pm.

5. The display according to claim 1, wherein

if the insulating layer is equally allocated to each of the red
light-emitting element column, the green light-emitting
element column, and the blue light-emitting element
column, a contact area between the insulating layer and
the donor substrate in the blue light-emitting element
column is larger than those in the red light-emitting
element column and the green light-emitting element
column.

6. The display according to claim 5, wherein

the transferred light-emitting layer is formed on an area
other than a contact face between the insulating layer
and the donor substrate.

* * * #* ok
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