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(  START )
5101

MANUFACTURE SUBSTRATE 11 BY FORMING PIXEL DRIVE
CIRCUIT FORMATION LAYER 112 ON SUBSTRATE 111

5102

COLLECTTVELY FORM FIRST ELECTRODE LAYER 13 AND AUXILIARY
WIRING LAYER 17 ON PIXEL DRIVE CIRCUIT FORMATION LAYER 112

S103

FORM ELEMENT SEPARATING LAYER 24 SO AS TO FILL GAP
BETWEEN AUXILIARY WIRING LAYER 17 AND FIRST ELECTRODE
LAYER 13, AND GAP BETWEEN FIRST ELECTRODE LAYERS 13

5104
FORM HOLE TRANSPORT LAYER 141 BY USING COMMON MASK M1

5105

SEQUENTTALLY FORM LIGHT EMITTING LAYERS 142R, 142G,
AND 142B BY USING INDIVIDUAL MASK M2

5106
FORM ELECTRON TRANSPORT LAYER 143 BY USING COMMON MASK M1

5107

SEQUENTTALLY FORM SECOND ELECTRODE LAYER 16, PROTECTIVE
FTIM 18, AND SEALING SUBSTRATE 19 OVER WHOLE SURFACE

END

FIG. 7



US 2011/0037071 A1

Feb. 17,2011 Sheet 8 of 19

Patent Application Publication

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

-

C

FIG. 8



Patent Application Publication  Feb. 17,2011 Sheet 9 of 19 US 2011/0037071 A1

\/
A~

4

a—
/

L /A

NN

N NN NN

NN

N

T

N
~

/
I

FIG. 9

2

M1K
Ve

M1
7~
N




US 2011/0037071 A1

Feb. 17,2011 Sheet 10 of 19

Patent Application Publication

FIG. 10



US 2011/0037071 A1

Feb. 17,2011 Sheet 11 of 19

Patent Application Publication

20R

FIG. 11



US 2011/0037071 A1

Feb. 17,2011 Sheet 12 of 19

Patent Application Publication

¢l 914

Ll L1 ¥ Iyl €1 ¥¢ :im_ wm

w_mi :lf qw :

_\\\\\\\\N\\\\\\ /]

¢h

@V_NEM



US 2011/0037071 A1

Feb. 17,2011 Sheet 13 of 19

Patent Application Publication

20B

20R 208

FIG. 13



US 2011/0037071 A1

Feb. 17,2011 Sheet 14 of 19

Patent Application Publication

L1

v

vl

evl devl 1yl
LS N

el

¥

L 94

vl

evl Ol 1yl

L S

¢l

vé

)

J

el mmw_ —w_
\




US 2011/0037071 A1

Feb. 17,2011 Sheet 15 of 19

Patent Application Publication

GL DI

bl
\

ql
01 90! 401

_ vl el 9l pl £191 vl g
/\mﬂ_ mNﬁ: ! /mSmNEGNS :i / plgzyl eyl Lvl




Patent Application Publication  Feb. 17,2011 Sheet 16 of 19  US 2011/0037071 A1

120 19 111
ll ( <
- T L
L________________! - \__.__/_\
| .
”0\“/\! :i i S
| i
| L
:\ k—w/\_/g\
130 210 220
FIG. 16

320
- 300

310

FIG. 17



Patent Application Publication  Feb. 17,2011 Sheet 17 0f19  US 2011/0037071 A1

440

410

FI1G. 18A

FIG. 18B




US 2011/0037071 A1

Feb. 17,2011 Sheet 18 of 19

Patent Application Publication

FIG. 19

620

FIG. 20



Patent Application Publication  Feb. 17,2011 Sheet 19 0f19  US 2011/0037071 A1

FI1G. 21E

o o o
(90 g N
(&) ™~ (@] ~ ~
— o — )
Ju_ T © )
— ~ ~—
AN D N N
= (] (&>] O
LL. 8 LI_S | L
™~ M~
b k’_\o
=
P~
(o
—
N
= 3>
I~ ——t
L
(aa]
™
N
ol
L
o
r\
<
N
s
L




US 2011/0037071 A1l

DISPLAY DEVICE AND METHOD OF
MANUFACTURING THE SAME

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims priority to Japanese
Patent Application JP 2009-186732 filed on Aug. 11, 2009,
the entire contents of which is hereby incorporated by refer-
ence.

BACKGROUND

[0002] The present disclosure relates to a display device
including a self-luminous light emitting element which
includes an organic layer, and a method of manufacturing the
same.

[0003] In recent years, as a display device in substitution
for a liquid crystal display, an organic EL display device using
a self-luminous organic EL (electro luminescence) element
which includes an organic layer has been put into practical
use. Since the organic EL display device is self-luminous, the
organic EL display device has a wide viewing angle in com-
parison with liquid crystal or the like. Further, the organic EL,
display device has sufficient response characteristics to a
high-definition and high-speed video signal.

[0004] Indriving methodsofthe organic EL display device,
an active matrix method in which a thin film transistor (TFT)
is used as a drive element is superior in terms of response
characteristics and resolution, in comparison with a passive
matrix method. Thus, the active matrix method is regarded as
an especially-appropriate drive method in the organic EL
display device having the above-described features. The
organic EL display device employing the active matrix
method includes a drive panel in which an organic EL element
including an organic light emitting layer, and a drive element
(the above-described thin film transistor) for driving the
organic EL element are disposed. Further, the drive panel and
a sealing panel are bonded to each other by an adhesive layer
so as to sandwich the organic EL element in between. The
organic EL element has a structure in which the organic light
emitting layer is formed between a pair of electrodes.
[0005] The organic EL display device is classified into a
bottom emission method type in which light from each
organic EL element is emitted to the drive panel side, and a
top emission method type in which the light is emitted to the
sealing panel side in reverse. In the case where the both
methods are compared, the top emission method is advanta-
geous in that the aperture ratio may be further improved.
[0006] Here, in the organic EL display device employing
the top emission method, an electrode onlight extraction side,
that is, an electrode on the sealing panel side is an electrode
used in common to each of the organic EL elements, and is,
for example, composed of a light transmissive conductive
material such as ITO (indium tin oxide). However, in such a
light transmissive conductive material, the resistance is
approximately double-digit or triple-digit higher in compari-
son with a typical metal material. Thus, since a voltage
applied to the electrode on the light extraction side becomes
non-uniform in the plane, the variation of the light emission
luminance depending on the position is generated among
each of the organic EL elements, and there is an issue that the
display quality is lowered.

[0007] As adisplay device to solve this issue, for example,
there is known organic EL display devices disclosed in Japa-
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nese Unexamined Patent Publication Nos. 2004-207217, and
2005-11810. In those organic EL display devices, an auxil-
iary wiring connected to an electrode (upper electrode) on the
light extraction side which is on the same layer level as an
electrode (lower electrode) on the drive panel side is formed,
and a voltage drop is suppressed in the in-plane direction of
the lower electrode.

SUMMARY

[0008] In Japanese Unexamined Patent Publication No.
2004-207217, after forming the lower electrode and the aux-
iliary wiring, pixels composed of a red light emitting element,
a green light emitting element, and a blue light emitting
element are sequentially formed by using individual evapo-
ration masks for coloring organic layers with each light emis-
sion color. At this time, the organic layer is not deposited in a
part of a region on the auxiliary wiring, and the auxiliary
wiring and the upper electrode are connected in that region.
However, in such a manufacturing method, it is necessary to
evaporate and deposit an organic material for each light emis-
sion color, and the pixels are separately formed by using the
individual evaporation masks even when the organic material
is the same kind. Thus, the manufacture tact is long, and the
total amount of the used organic material is drastically
increased.

[0009] Further, in Japanese Unexamined Patent Publica-
tion No. 2005-11810, after forming the lower electrode and
the auxiliary wiring, the organic layer is deposited over the
whole surface, and the organic layer deposited on the auxil-
lary wiring 1s selectively removed through the use of laser
irradiation, thereby realizing the connection between the aux-
iliary wiring the upper electrode. However, in the manufac-
turing method described above, the step of removing the
organic material by laser is added, and the manufacturing
process is complicated. Further, there is an issue of the cost
increase of equipment such as a laser light source.

[0010] Inview of the foregoing, it is desirable to provide a
display device having a structure which is more simply manu-
facturable, while ensuring favorable display characteristics,
and a method of manufacturing the same.

[0011] According to an embodiment, there is provided a
display device including: a pixel including a plurality of light
emitting elements each formed by sequentially stacking a first
electrode layer, an organic layer, and a second electrode layer,
spaced apart from each other in a first direction orthogonal to
the stacking direction thereof, and emitting light emission
colors different from each other; and an auxiliary wiring layer
electrically connected to the second electrode layer. Here, a
plurality of the pixels are aligned in the first direction so as to
include a gap which is larger than a gap between the light
emitting elements adjacent to each other, and the auxiliary
wiring layer is provided between the pixels adjacent to each
other.

[0012] In the display device according to the embodiment,
the plurality of the pixels are aligned in the first direction so as
to include the gap which is larger than the gap between the
light emitting elements in each of the pixels, and the auxiliary
wiring layer is provided between the pixels adjacent to each
other. Thus, it is advantageous to set a width of the auxiliary
wiring layer large, while reducing a distance between the
light emitting elements emitting the different light emission
colors.

[0013] According to an embodiment, there is provided a
method of manufacturing a display device comprising steps
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of: forming a plurality of auxiliary wiring layers spaced apart
from each other in a first direction on a substrate; and forming
a pixel between the auxiliary wiring layers adjacent to each
other, respectively, the pixel having a stacked structure of a
first electrode layer, an organic layer, and a second electrode
layer connected to the auxiliary wiring layer, and including a
plurality of light emitting elements emitting light emission
colors different from each other. Here, the plurality of light
emitting elements are aligned so as to include a gap which is
smaller than a gap between the pixels adjacent to each other in
the first direction.

[0014] In the method of manufacturing a display device
according to the embodiment, in the first direction, the aux-
iliary wiring layer is provided between the pixels adjacent to
each other, and the gap between the pixels adjacent to each
other is set to be larger than the gap between the light emitting
elements in each of the pixels. Thus, itis easy to set a width of
the auxiliary wiring layer large, while reducing a distance
between the light emitting elements emitting different light
emission colors.

[0015] According to the display device of the embodiment,
in the first direction, the gap between the pixels is set to be
larger than the gap between the light emitting elements, and
the plurality of auxiliary wiring layers are provided between
the pixels adjacent to each other. Thus, it is possible to display
an image in which luminance is more homogenized, while
realizing high integration without reducing an aperture ratio.
Further, even in the case where the display device is highly
integrated, for example, by using a common mask covering a
region corresponding to the auxiliary wiring layer, and
including an aperture corresponding to a region other than the
region corresponding to the auxiliary wiring layer, it is pos-
sible to form layers used in common to the plurality of light
emitting elements in the organic layer. Therefore, the display
device is more efficiently manufacturable without deteriorat-
ing high-precision dimensions.

[0016] According to the method of manufacturing a display
device, in the first direction, the gap between the pixels is set
to be larger than the gap between the light emitting elements,
and the plurality of auxiliary wiring layers are provided
between the pixels adjacent to each other. Thus, even in the
case where the display device is highly integrated, by using
the common mask covering the region corresponding to the
auxiliary wiring layer, and including the aperture correspond-
ing to the region other than the region corresponding to the
auxiliary wiring layer, it is possible to form layers used in
common to the plurality of light emitting elements in the
organic layer. Therefore, it is possible to more efficiently
manufacture the display device having higher-precision
dimensions, and exhibiting favorable display characteristics.
[0017] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0018] FIG.11isaview illustrating the structure of a display
device according to an embodiment.

[0019] FIG. 2 is a view illustrating an example of a pixel
drive circuit illustrated in FIG. 1.

[0020] FIG. 3 is a plan view illustrating the structure of a
display region illustrated in FIG. 1.

[0021] FIG. 4 is a cross-sectional view illustrating the
structure of a pixel region illustrated in FIG. 3.
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[0022] FIG. 5 is a cross-sectional view illustrating the
structure of an organic light emitting element illustrated in
FIG. 4.

[0023] FIG. 6 is another cross-sectional view illustrating
the structure of the organic light emitting element illustrated
in FIG. 4.

[0024] FIG. 7 is a flow chart illustrating procedures for
explaining a manufacturing method of the display device
illustrated in FIG. 1.

[0025] FIG. 8is a plan view illustrating a step for explain-
ing the manufacturing method of the display device illus-
trated in FIG. 1.

[0026] FIG. 9 is a cross-sectional view illustrating a step
subsequent to FIG. 8.

[0027] FIG. 10 is a plan view illustrating a step subsequent
to FIG. 9.

[0028] FIG. 11 is a plan view illustrating a step subsequent
to FIG. 10.

[0029] FIG. 12 is a cross-sectional view illustrating a step
subsequent to FIG. 11.

[0030] FIG. 13 is a plan view illustrating a step subsequent
to FIG. 12.
[0031] FIG. 14 is a cross-sectional view illustrating a step

subsequent to FIG. 13.

[0032] FIG. 151s across-sectional view illustrating a modi-
fication of the organic light emitting element illustrated in
FIG. 4.

[0033] FIG. 16 is a plan view illustrating the schematic
structure of a module including the display device of the
embodiment.

[0034] FIG. 17 is a perspective view illustrating an appear-
ance of a first application example of the display device of the
embodiment.

[0035] FIGS. 18A and 18B are perspective views illustrat-
ing an appearance of a second application example.

[0036] FIG. 19 is a perspective view illustrating an appear-
ance of a third application example.

[0037] FIG. 20 is a perspective view illustrating an appear-
ance of a fourth application example.

[0038] FIGS. 21A to 21G are schematic views illustrating
an appearance of a fifth application example.

DETAILED DESCRIPTION

[0039] An embodiment will be described in detail with
reference to the drawings.

[0040] (Overall Structure of Display Device)

[0041] FIG. 1 illustrates the structure of a display device
using an organic light emitting element according to an
embodiment. This display device is used as an ultra thin
organic light emitting color display device or the like. In this
display device, a display region 110 is formed on a substrate
111. In the vicinity of the display region 110 on the substrate
111, for example, a signal line drive circuit 120, a scanning
line drive circuit 130, and a power source supply line drive
circuit 140 as drivers for video display are formed.

[0042] Inthe display region 110, a plurality of organic light
emitting elements 10 (10R, 10G, and 10B) two-dimension-
ally arranged in matrix, and a pixel drive circuit 150 for
driving these organic light emitting elements 10 are formed.
In the pixel drive circuit 150, a plurality of signal lines 120A
(120A1,120A2,...,120Am, ... ) arearranged in the column
direction, and a plurality of scanning lines 130A (130A1,
130A2, . .., 130An, .. .), and a plurality of power source
supply lines 140A (140A1, 140A2, . .., 140An, .. .) are
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arranged in the row direction. In each intersection of each
signal line 120A and each scanning line 130A, one of the
organic light emitting elements 10R, 10G, and 10B is dis-
posed correspondingly. Each signal line 120A is connected to
the signal line drive circuit 120, each scanning line 130A is
connected to the scanning line drive circuit 130, and each
power source supply line 140A is connected to the power
source supply line drive circuit 140.

[0043] The signal line drive circuit 120 supplies a signal
voltage of a video signal corresponding to luminance infor-
mation which is supplied from a signal supply source (not
illustrated in the figure), to the organic light emitting elements
10R, 10G, and 10B selected through the signal line 120A.

[0044] The scanning line drive circuit 130 is composed of a
shift resistor or the like sequentially shifting (transferring) a
start pulse in synchronization with an input clock pulse. At the
time of writing the video signal onto each of the organic light
emitting elements 10R, 10G, and 10B, the scanning line drive
circuit 130 scans those organic light emitting elements 10R,
10G, and 10B line by line, and sequentially supplies the
scanning signal to each scanning line 130A.

[0045] The power source supply line drive circuit 140 is
composed of a shift resistor or the like sequentially shifting
(transferring) the start pulse in synchronization with the input
clock pulse. In synchronization with line-by-line scanning by
the scanning line drive circuit 130, the power source supply
line drive circuit 140 appropriately supplies one of a first
potential and a second potential which are different from each
other to each power source supply line 140A. Thereby, the
conductive state or the non-conductive state of a drive tran-
sistor Trl which will be described later is selected.

[0046] The pixel drive circuit 150 is provided on a layer
level (a pixel drive circuit formation layer 112 which will be
described later) between the substrate 111 and the organic
light emitting element 10. FIG. 2 illustrates a structural
example of the pixel drive circuit 150. As illustrated in FIG. 2,
the pixel drive circuit 150 is an active drive circuit including
the drive transistor Trl, a write transistor Tr2, a capacitor
(retention capacity) Cs between the drive transistor Trl and
the write transistor Tr2, and the organic light emitting element
10. The organic light emitting element 10 is connected in
series to the drive transistor Trl between the power source
supply line 140A and a common power source supply line
(GND). The drive transistor Trl and the write transistor Tr2
are composed of a typical thin film transistor (TFT), and the
structure of the Trl and Tr2 may be, for example, an unstag-
gered structure (so-called bottom gate type) or a staggered
structure (top gate type), and is not specifically limited.

[0047] Forexample, a drain electrode of the write transistor
Tr2 is connected to the signal line 120A, and the video signal
from the signal line drive circuit 120 is supplied to the drain
electrode. A gate electrode of the write transistor Tr2 is con-
nected to the scanning line 130A, and the scanning signal
from the scanning line drive circuit 130 is supplied to the gate
electrode. Further, a source electrode of the write transistor
Tr2 is connected to a gate electrode of the drive transistor Tr1.
[0048] Forexample, a drain electrode of the drive transistor
Trl is connected to the power source supply line 140A, and
the drive transistor Tr1 is set to one of the first electrode and
the second electrode by the power source supply line drive
circuit 140. A source electrode of the drive transistor Trl is
connected to the organic light emitting element 10.
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[0049] The retention capacity Cs is formed between the
gate electrode of the drive transistor Trl (the source electrode
of the write transistor Tr2), and the source electrode of the
drive transistor Trl.

[0050] (Structure of Display Region)

[0051] FIG. 3 illustrates a structural example of the display
region 110 spread in an XY plane. Here, the plan structure of
the display region 110 in the state where a second electrode
layer 16, a protective film 18, and a sealing substrate 19 (all
will be described later) are removed is illustrated as viewed
from the upper side. In the display region 110, a plurality of
pixels 1 are sequentially aligned so as to form a matrix as a
whole. For more detail, an auxiliary wiring layer 17 is pro-
vided in a lattice pattern, and thereby the pixel 1 is provided
one by one in each of the pixel regions 17R which are divided
by the auxiliary wiring layer 17. Each pixel 1 includes a set of
the organic light emitting elements 10R, 10G, and 10B
including light emitting regions 20 (20R, 20G, and 20B)
whose contours are defined by an element separating layer 24.
The organic light emitting element 10R emits red light, the
organic light emitting element 10G emits green light, and the
organic light emitting element 10B emits blue light. Each of
the organic light emitting elements 10R, 10G, and 10B has a
rectangular flat shape whose length in the Y direction is in the
longitudinal direction. Here, the organic light emitting ele-
ments 10 emitting the same color are aligned on a line in the
Y direction, and these organic light emitting elements 10 are
sequentially repeatedly arranged in the X direction. That is, in
each pixel 1, the organic light emitting elements 10R, 10G,
and 10B are, for example, aligned in this order in the X
direction so as to include a gap D1 in between, respectively.
The plurality of pixels 1 are aligned in the X direction so as to
leave a gap D2 in between. The gap D2 is larger than the gap
D1 which is located between the organic light emitting ele-
ments adjacent to each other.

[0052] In FIG. 3, the rectangular shaped light emitting
regions 20R, 20G, and 20B illustrated with solid lines in each
pixel region 17R correspond to the shape of a first electrode
layer 13 (which will be described later) which constitutes
each of the organic light emitting elements 10R, 10G, and
10B. In FIG. 3, although a total of the four pixels 1 aligned in
two rows and two columns are illustrated, the number of the
pixels 1 aligned in the X direction and the Y direction is not
limited to this.

[0053] FIG. 4 illustrates the schematic structure of the X7
cross section of the display region 110 along line IV-1V illus-
trated in FIG. 3. As illustrated in FIG. 4, in the display region
110, alight emitting element formation layer 12 including the
organic light emitting elements 10R, 10G, and 10B is formed
on a base 11 which is formed by providing the pixel drive
circuit formation layer 112 on the substrate 111. On the
organic light emitting elements 10R, 10G, and 10B, the pro-
tective film 18 and the sealing substrate 19 are sequentially
provided. Each of the organic light emitting elements 10R,
10G, and 10B is, for example, formed by sequentially stack-
ing, from the substrate 111 side, the first electrode layer 13 as
an anode electrode, an organic layer 14 including a light
emitting layer 142 (142R, 142G, and 142B) and the like, and
the second electrode layer 16 as a cathode electrode. The
organic layer 14 and the first electrode layer 13 are separated
for each of the organic light emitting elements 10R, 10G, and
10B by the element separating layer 24. Meanwhile, the sec-
ond electrode layer 16 is provided in common to all the pixels
1. The auxiliary wiring layer 17 is connected to the second
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electrode layer 16. In addition, in FIG. 4, the detailed struc-
ture ofthe drive transistor Trl, the write transistor Tr2, and the
like in the pixel drive circuit formation layer 112 is omitted in
the illustration.

[0054] The element separating layer 24 is provided so as to
fill the gap between the first electrode layers 13 and between
the organic layers 14 in the organic light emitting elements 10
adjacent to each other. The element separating layer 24 is, for
example, composed of an organic material having electrical
insulating properties such as polyimide so as to ensure the
electrical insulation among the first electrode layer 13, the
second electrode layer 16, and the auxiliary wiring layer 17,
and is intended to accurately define the light emitting region
20 in the organic light emitting element 10 into a desirable
shape.

[0055] The protective film 18 covering the organic light
emitting element 10 is composed of an insulating material
such as silicon nitride (SiNx). The sealing substrate 19 pro-
vided on the protective film 18 is intended to seal the organic
light emitting element 10 in cooperation with the protective
film 18, an adhesive layer (not illustrated in the figure), and
the like, and is composed of a material such as transparent
glass which transmits light generated in the light emitting
layer 142.

[0056] (Structure of Substrate and Organic Light Emitting
Element)
[0057] Next, with reference to FIGS. 4 to 6, the detailed

structure of the base 11 and the organic light emitting element
10 will be described. In addition, since the organic light
emitting elements 10R, 10G, and 10B have the structures
common to each other except that a part of the structure of the
organic layer 14 is different from each other, the description
will be collectively given, hereinafter.

[0058] FIG.5isacross-sectional view of the display region
110 along line V-V illustrated in FIG. 3, and FIG. 6 is a
cross-sectional view along line VI-VIillustrated in F1G. 3.
[0059] Inthebase 11, the pixel drive circuit formation layer
112 including the pixel drive circuit 150 is provided on the
substrate 111 which is made of glass, silicon (Si) wafer, resin
or the like. On the surface of the substrate 111, a metal layer
211G serving as the gate electrode of the drive transistor Tr1,
a metal layer 221G serving as the gate electrode of the write
transistor Tr2, and the signal line 120A (FIG. 6) are provided
as metal layers on a first layer level, respectively. The metal
layers 211G and 221G, and the signal line 120A are covered
with a gate insulating film 212 made of silicon nitride, silicon
oxide, or the like. On the gate insulating film 212, in a region
corresponding to the metal layers 211G and 221G, channel
layers 213 and 223 made of a semiconductor thin film of
amorphous silicon or the like are provided. On the channel
layers 213 and 223, insulating channel protective films 214
and 224 are provided so as to occupy channel regions 213R
and 223R as being middle regions of the channel layers 213
and 223. In regions on both sides of the channel protective
films 214 and 224, drain electrodes 215D and 225D, and
source electrodes 215S and 225S made of an n-type semicon-
ductor thin film of n-type amorphous silicon or the like are
provided. The drain electrodes 215D and 225D, and the
source electrodes 215S and 225S are separated from each
other by the channel protective films 214 and 224, and end
faces thereof are spaced apart from each other with the chan-
nel regions 213R and 223R in between. Further, metal layers
216D and 226D serving as drain wirings, and metal layers
216S and 226S serving as source wirings are provided as
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metal layers on a second layer level so as to cover the drain
electrodes 215D and 225D, and the source electrodes 2155
and 2258, respectively. Each of the metal layers 216D and
226D, and the metal layers 216S and 226S has, for example,
a structure in which a titanium (Ti) layer, an aluminum (Al)
layer, and a titanium layer are stacked in this order. In addition
to the metal layers 216D and 226D, and the metal layers 216S
and 2268, the scanning line 130A, and the power source
supply line 140A (FIG. 5) are provided as the metal layers on
the second layer level. Here, although the drive transistor Trl
and the write transistor Tr2 having the unstaggered structure
(so-called bottom gate type) has been described, the drive
transistor Trl and the write transistor Tr2 may have the stag-
gered structure (so-called top gate type). Further, the signal
line 120A may be provided in a region on the second layer
level, instead of being provided in the intersection of the
scanning line 130A and the power source supply line 140A.

[0060] The pixel drive circuit 150 is entirely covered with a
protective film (passivation film) 217 made of silicon nitride
or the like, and a planarizing film 218 having insulating prop-
erties is provided on the protective film 217. The surface of
the planarizing film 218 desirably has extremely-high flat-
ness. In a part of the region of the planarizing film 218 and the
protective film 217, a fine connection hole 124 is provided
(refer to FIG. 5). In particular, since the planarizing film 218
has a thickness larger than that of the protective film 217, the
planarizing film 218 is preferably composed of a material
having favorable pattern accuracy, for example, an organic
material such as polyimide.

[0061] The first electrode layer 13 formed on the planariz-
ing film 218 also serves as a reflecting film, and is desirably
composed of a material having as high reflectance as possible
to improve the light emission efficiency. The first electrode
layer 13 has, for example, a thickness from 100 nm to 1000
nm both inclusive, and is composed of a simple substance of
a metal element such as silver (Au), aluminum (Al), chrome
(Cr), titanium (T1), iron (Fe), cobalt (Co), nickel (Ni), molyb-
denum (Mo), copper (Cu), tantalum (Ta), tungsten (W), plati-
num (Pt), neodymium (Nd), or gold (Au), or an alloy of those.
The first electrode layer 13 covers the surface of the planariz-
ing film 218, and is formed so as to fill the connection hole
124. Thereby, the first electrode layer 13 is rendered conduc-
tive to the drive transistor Tr1 (which will become the metal
layer 2165 later) through the connection hole 124.

[0062] The organic layer 14 is formed without a gap over
the whole surface of the light emitting region 20 demarcated
by the element separating layer 24. For example, as illustrated
in FIGS. 4 to 6, the organic layer 14 has a stacked structure in
which a hole transport layer 141, the light emitting layer 142
(142R, 142G, and 142B), and an electron transport layer 143
are stacked in this order from the first electrode layer 13 side.
The hole transport layer 141 is intended to improve the hole
transport efficiency to the light emitting layer 142. The light
emitting layer 142 generates recombination of an electron
and a hole by applying an electric field so as to generate light
of a color corresponding to the material. The electron trans-
port layer 143 is intended to improve the electron transport
efficiency to the light emitting layer 142.

[0063] The organic layer 14 includes the light emitting
layer 142 which is different depending on the light emission
colors of the organic light emitting elements 10R, 10G, and
10B. On the other hand, the hole transport layer 141, and the
electron transport layer 143 are used in common to the
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organic light emitting elements 10R, 10G, and 10B, and are
regarded as integrated common layers.

[0064] In the organic layer 14, layers other than the hole
transport layer 141, the light emitting layer 142, and the
electron transport layer 143 may be provided, if necessary.
For example, between the first electrode layer 13 and the hole
transport layer 141, for example, a hole injection layer made
of 4,4'4"-tris (3-methyl phenyl phenyl amino) triphenyl
amine (m-MTDATA), 4,4',4"-tris (2-naphthyl phenyl amino)
triphenyl amine (2-TNATA), or the like may be provided. The
hole injection layer also serves as a buffer layer for improving
the hole injection efficiency and preventing leakage. Further,
between the electron transport layer 143 and the second elec-
trode layer 16, an electron injection layer (not illustrated in
the figure) made of LiF, Li,O, or the like may be provided. In
the case where the hole injection layer and the electron injec-
tion layer are provided, it is desirable to form the hole injec-
tion layer and the electron injection layer as common layers
shared by the organic light emitting elements 10R, 10G, and
10B.

[0065] Inthe organiclight emitting elements 10R, 10G, and
10B, the hole transport layer 141 is, for example, composed
of bis [(N-naphthyl)-N-phenyl|benzidine (a-NPD), and pref-
erably has, for example, a thickness from 5 nm to 300 nm both
inclusive. The electron transport layer 143 has, for example, a
thickness from 5 nm to 300 nm both inclusive, and is prefer-
ably composed of Alqgs.

[0066] The (red) light emitting layer 142R of the organic
light emitting element 10R is, for example, composed by
mixing 40 volume % of 2,6-bis [4-[N-(4-methoxyphenyl)-N-
phenyl]aminostyryl|naphthalene-1.5-dicarbonitrile  (BSN-
BCN)into Alq;. The (green) light emitting layer 142G of the
organic light emitting element 10G is, for example, composed
by mixing 3 volume % of Coumarin 6 into Alg,. The (blue)
light emitting layer 142B of the organic light emitting ele-
ment 108 is, for example, composed of spiro 6¢. All of the
light emitting layers 142R, 142G, and 142B have a thick-
nesses from 10 nm to 100 nm both inclusive.

[0067] The second electrode layer 16 has, for example, a
thickness from 5 nm to 50 nm both inclusive, and is composed
of a simple substance of a metal element of aluminum (Al),
magnesium (Mg), calcium (Ca), sodium (Na), or the like, or
an alloy of those. Among them, an alloy of magnesium and
silver (MgAg alloy), or an alloy of aluminum (Al) and lithium
(L) (AlLi alloy) is preferable. The second electrode layer 16
is, for example, provided in common to all of the organic light
emitting elements 10R, 10G, and 10B, and is arranged so as to
face the first electrode layer 13 of each of the organic light
emitting elements 10R, 10G, and 10B. Further, the second
electrode layer 16 is formed so as to cover not only the organic
layer 14, but also the element separating layer 24 and the
auxiliary wiring layer 17. Therefore, as described above, the
second electrode layer 16 is electrically connected to the
auxiliary wiring layer 17.

[0068] The auxiliary wiring layer 17 is formed on the sur-
face of the planarizing film 218, in the same manner as the
first electrode layer 13, and functions as a main electrode
compensating a voltage drop generated in the second elec-
trode layer 16. As a material constituting the auxiliary wiring
layer 17, for example, a highly-conductive metal material
which is the same type as the material of the first electrode
layer 13 is preferable.

[0069] Inthe case where the auxiliary wiring layer 17 is not
existed, due to a voltage drop generated in accordance with a
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distance from a power source (not illustrated in the figure) to
each of the organic light emitting elements 10R, 10G, and
10B, the potential of the second electrode layer 16 connected
to the common power source supply line GND (refer to FIG.
2) is not uniform among each of the organic light emitting
elements 10R, 10G, and 10B, and a significant variation is
likely to be generated. Such a potential variation of the second
electrode layer 16 causes luminance unevenness in the dis-
play region 110, and thus it is not preferable. The auxiliary
wiring layer 17 functions to suppress generation of such
luminance unevenness while minimizing the voltage drop
from the power source to the second electrode layer 16, even
in the case where the display device has a large screen.
[0070] In the organic light emitting element 10, the first
electrode layer 13 exhibits the function as a reflecting layer,
meanwhile the second electrode layer 16 exhibits the function
as a semitransmissive reflecting layer. The light generated in
the light emitting layer 142 included in the organic layer 14 is
multiply-reflected by the first electrode layer 13 and the sec-
ond electrode layer 16. That is, when an end face on the
organic layer 14 side of the first electrode layer 13 is regarded
as a first end portion P1, an end face on the organic layer 14
side of the second electrode layer 16 is regarded as a second
end portion P2, and the organic layer 14 is regarded as a
resonator, the organic light emitting element 10 has a resona-
tor structure in which the light generated in the light emitting
layer 142 is resonated and extracted from the second end
portion P2 side. By having such aresonator structure, the light
generated in the light emitting layer 142 is multiply-reflected,
and operates as a kind of narrow band filter. Thereby, the half
value width of the spectrum of the extracted light is reduced,
and it is possible to improve the color purity. Further, it is
possible to attenuate external light incident from the sealing
substrate 19 side by the multiple reflection, and it is possible
to extremely reduce the reflectance of the external light in the
organic light emitting element 10 by using a combination ofa
phase difference plate and a polarizing plate (not illustrated in
the figure).

[0071] (Method of Manufacturing Display Device)

[0072] The display device may be manufactured, for
example, in the following way. Hereinafter, in addition to
FIGS. 1 to 6, FIGS. 7 to 14 are referred for describing a
method of manufacturing the display device of this embodi-
ment. FIG. 7 is a flow chart illustrating procedures in the
method of manufacturing the display device of this embodi-
ment.

[0073] First, by forming the pixel drive circuit formation
layer 112 on the substrate 111 made of the above-described
material, the base 11 is manufactured (step S101). Specifi-
cally, first, the pixel drive circuit 150 including the drive
transistor Tr1 and the write transistor Tr2 is formed on the
substrate 111. Here, a metal film is formed on the substrate
111, for example, through the use of sputtering. After that, the
metal film is patterned, for example, through the use of pho-
tolithography method, dry etching, or wet etching, and
thereby the metal layers 211G and 221G, and the signal line
120A are formed on the substrate 111. Next, the whole sur-
face is covered with the gate insulating film 212. Further, on
the gate insulating film 212, the channel layers 213 and 223,
the channel protective films 214 and 224, the drain electrodes
215D and 225D, the source electrodes 215S and 2258, the
metal layers 216D and 226D, and the metal layers 216S and
226S are formed into predetermined shapes in this order.
Here, in addition to formation of the metal layers 216D and
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226D, and the metal layers 216S and 2268, the scanning line
130A and the power source supply line 140A are formed as
the metal layers on the second layer level, respectively. At that
time, a connection section connecting the metal layer 221G
and the scanning line 130A, a connection section connecting
the metal layer 226D and the signal line 120A, and a connec-
tion section connecting the metal layer 226S and the metal
layer 211G are formed in advance. After that, by covering the
whole with the protective film 217, the pixel drive circuit 150
is completed. At this time, an aperture is formed in a prede-
termined position on the metal layer 216S in the protective
film 217 through the use of dry etching or the like.

[0074] After forming the pixel drive circuit 150, for
example, a photosensitive resin containing polyimide as a
major component is applied over the whole surface through
the use of spin coat method or the like. Next, photolithogra-
phy treatment is provided onto the photosensitive resin, and
thereby the planarizing film 218 including the connection
hole 124 is formed. Specifically, the connection hole 124
communicated with the aperture provided in the protective
film 217 is, for example, formed through the use of selective
exposure and development by using a mask having an aper-
ture in a predetermined position. After that, the planarizing
film 218 may be burned, if necessary. Thereby, the pixel drive
circuit formation layer 112 is obtained, and the manufacture
of the base 11 is completed.

[0075] Further, the first electrode layer 13 and the auxiliary
wiring layer 17 made of the predetermined materials
described above are collectively formed (step S102). Specifi-
cally, the metal film made of the above-described material is
deposited over the whole surface, for example, through the
use of sputtering, and then a resist pattern (not illustrated in
the figure) having a predetermined shape is formed on the
metal film by using a predetermined mask. Further, by using
the resist pattern as a mask, etching is selectively provided
onto the metal film. At that time, the fist electrode layer 13 is
formed so as to cover the surface of the planarizing film 218
and to fill the connection hole 124. On the surface of the
planarizing film 218, the auxiliary wiring layer 17 is formed
into a lattice pattern so as to surround the first electrode layers
13 by three. The auxiliary wiring layer 17 is desirably formed
of the same type of material as the first electrode layer 13. At
this time, the gap between the first electrode layers 13 which
will constitute the one pixel 1 later is set to be larger than the
gap between the pixels 1 adjacent to each other in the X
direction.

[0076] After this, the element separating layer 24 is formed
so as to fill the gap between the auxiliary wiring layer 17 and
the first electrode layer 13, and the gap between the first
electrode layers 13 (step S103). At this time, in each pixel
region 17R (FIG. 3) divided by the auxiliary wiring layer 17,
the gap D1 between the light emitting regions 20 defined by
the aperture of the element separating layer 24 is set to be
smaller than the gap D2 between the other pixels 1 which are
adjacent to each other in the X direction.

[0077] Next, as illustrated in FIGS. 8 to 10, by using a
common mask M1, the hole transport layer 141 is formed as
one ofthe common layers in the organic layer 14 (step S104).
FIGS. 8 to 10 are a plan view or a cross-structural view
illustrating a step in the method of manufacturing the display
device of this embodiment. FIGS. 8 and 10 correspond to
FIG. 3, and FIG. 9 corresponds to FIG. 4. In addition, in FIG.
9, the detail of the base 11 is omitted in the illustration. Here,
first, as illustrated in F1G. 8, the common mask M1 including
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aplurality of apertures M1K corresponding to (having shapes
and dimensions corresponding to that of) each pixel region
17R in which the pixel 1 is formed is arranged in a predeter-
mined position. After that, as illustrated in FIG. 9, the hole
transport layer 141 made of the predetermined material and
having the predetermined thickness as described above is
formed so as to completely cover the exposed portion through
the use of, for example, vacuum evaporation method. Finally,
by removing the common mask M1, as illustrated in F1G. 10,
the hole transport layer 141 commonly covering three of the
first electrode layers 13 which will later become the organic
light emitting elements 10R, 10G, and 10B appears in each
pixel region 17R. In this embodiment, in comparison with the
structure of the existing technique (structure in which the
auxiliary wiring layer individually surrounds the organic light
emitting element), the gap D2 between the pixels 11s set to be
large. Thus, the common mask M1 has a sufficient intensity,
and deflection is not generated. Therefore, the alignment
accuracy may be extremely improved.

[0078] After forming the hole transport layer 141, the light
emitting layers 142R, 142G, and 142B are sequentially
formed by using an individual mask M2 (step S105). First, as
illustrated in FIG. 11, the individual mask M2 including a
plurality of apertures M2K which have shapes and dimen-
sions corresponding to those of the first electrode layers 13 is
arranged in a predetermined position. Here, the individual
mask M2 is, for example, arranged so as to align the aperture
M2K to the position corresponding to the light emitting
region 20R in the organic light emitting element 10R which
will be formed later, After that, as illustrated in FIG. 12, the
light emitting layer 142R made of the predetermined material
and having the predetermined thickness as described above is
formed so as to completely cover the exposed portion, for
example, through the use of vacuum evaporation method.
Finally, by removing the individual mask M2, as illustrated in
FIG. 13, the light emitting layer 142R covering a part of the
hole transport layer 141 appears in the light emitting region
20R. The light emitting layers 142G and 142B are sequen-
tially formed in the same manner. At that time, the individual
mask M2 is arranged so that the aperture M2K is arranged in
aposition corresponding to those of the light emitting regions
20G and 20B, respectively. In addition, FIGS. 11to 13 are a
plan view or a cross-sectional view illustrating a step subse-
quent to FIGS. 8 to 10. FIGS. 11 and 13 correspond to FIG. 3,
and FIG. 12 corresponds to FIG. 4. In FIG. 12, the detail of the
base 11 is omitted in the illustration.

[0079] Next, by using the common mask M1 again, the
electron transport layer 143 is formed on the light emitting
layers 142R, 142G, and 142B (step S106). Here, as illustrated
in FIG. 14, the electron transport layer 143 is formed as a
common layer covering all of the light emitting layers 142R,
142G, and 142B. Thereby, the organic layer 14 is completed.
[0080] Further, after removing the common mask M1, the
second electrode layer 16 is formed so as to cover the whole
by using the predetermined material, and thereby the organic
light emitting elements 10R, 10G, and 10B are completed.
Finally, the protective film 18 is formed so as to cover the
whole, and the sealing substrate is bonded onto the protective
film 18 through the adhesive layer. Thereby, the display
device is completed (step S107).

[0081] (Action of Display Device)

[0082] In the display device obtained in this manner, the
scanning signal is supplied from the scanning line drive cir-
cuit 130 to each pixel through the gate electrode (the metal
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layer 221G) of the write transistor Tr2, and the video signal
from the signal line drive circuit 120 is retained in the reten-
tion capacity Cs through the write transistor Tr2. Meanwhile,
in synchronization with line-by-line scanning by the scanning
line drive circuit 130, the power source supply line dive
circuit 140 supplies the first potential which is higher than the
second potential to each power source supply line 140A.
Thereby, the conductive state of the dtive transistor Trl is
selected, and a drive current Id is injected into each of the
organic light emitting elements 10R, 10G, and 10B. Thus, the
light emission is generated by recombination of the electron
and the hole. This light is multiply-reflected between the first
electrode layer 13 and the second electrode layer 16, and
transmits the second electrode layer 16, the protective film 18,
and the sealing substrate 19 to be extracted from the top face.
[0083] As described above, in the display device of this
embodiment, the plurality of pixels 1 are aligned in the X
direction so as to include the gap D2 which is larger than the
gap D1 between the organic light emitting elements 10 in
each pixel 1, and the auxiliary wiring layer 17 is provided
between the pixels 1 adjacent to each other. Thus, in the case
where the aperture ratio is set to be fixed, it is possible to set
the width of the auxiliary wiring layer 17 large, while reduc-
ing the distance in the X direction between the organic light
emitting elements 10 which emit different light emission
colors. Therefore, it is possible to display an image in which
the luminance is more homogenized in the display region
110, while realizing high integration without reducing the
aperture ratio. In addition, in the present invention, although
the gap D2 has a value larger than that of the gap D1, this does
not become a direct factor of deterioration of the display
characteristics. By homogenizing the alignment pitch of the
pixels 1, and the alignment pitch of each of the organic light
emitting elements 10, it is possible 1o obtain an image having
superior homogeneity.

[0084] Further, according to the method of manufacturing
the display device of this embodiment, by using the high-
intensity common mask M1 covering the region correspond-
ing to the auxiliary wiring layer 17, and including the aperture
MIK corresponding to the pixel region 17R, it is possible to
collectively form the hole transport layer 141 and the electron
transport layer 143 which are used in common to the organic
light emitting elements 10R, 10G, and 10B, respectively.
Thus, even in the case where the display device is highly
integrated, it is possible to efficiently manufacture the display
device having high-accuracy dimensions, and exhibiting
favorable display characteristics.

[0085] 2. Modification

[0086] Next, with reference to FIG. 15, a modification of
the foregoing embodiment will be described. Same reference
numerals as in the foregoing embodiment are used to indicate
substantially identical components, and thereby the descrip-
tion is appropriately omitted.

[0087] FIG. 15 illustrates the cross-sectional structure of a
pixel 1B included in the display device of this modification,
and corresponds to FIG. 4. Although the hole transport layer
141 and the electron transport layer 143 are collectively
formed as the common layers used in common to the organic
light emitting elements 10R, 10G, and 10B in the foregoing
embodiment, the (blue) light emitting layer 142B is also used
as the common layer in this modification.

[0088] When such a pixel 1B is formed, first, the hole
transport layer 141, the (red) light emitting layer 142R, and
the (green) light emitting layer 142G are sequentially formed
in the same manner as the foregoing embodiment. After that,
by using the common mask M1, the organic layer 14 is manu-
factured by sequentially forming the (blue) light emitting
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layer 142B and the electron transport layer 143 which entirely
cover the hole transport layer 141, the (red) light emitting
layer 142R, and the (green) light emitting layer 142G.
[0089] According to this modification, the production effi-
ciency is improved by further simplifying the manufacture
process, and it is possible to reduce the total amount of the
organic material necessary for manufacturing the organic
layer 14.

[0090] An example of the present invention will be
described.
[0091] By using the method of manufacturing the display

device of the foregoing embodiment, the display device in
which the diagonal dimension of the display region (screen)
was 26 inches (660 mm), and the pixel number (resolution)
was 1920x1080dots was manufactured. In this case, the pixel
pitch in the X direction was approximately 300 um on an
average.

[0092] In this example, as the common mask M1 and the
individual mask M2, masks having a dimension accuracy of
+15 um were used. Here, the term “dimension accuracy”is a
concept including all of the processing accuracy when the
common mask M1 and the individual mask M2 are manufac-
tured, the position accuracy of the apertures M1K and M2K,
and the alignment accuracy when the organic layer 14 is
deposited. Further, the width in the X direction of the auxil-
iary wiring layer 17 was set to be 6 pum. The dimension of each
of the manufactured organic light emitting elements 10 was
set to be 58 mmx234 mm. The dimension of the aperture
M2K of the individual mask M2 was set to be 88 pmx264 pm
from reference to the dimension of each of the organic light
emitting elements 10 and the dimension accuracy of the indi-
vidual mask M2. Further, the dimension of the aperture M1K
of the common mask M1 was set to be 264 umx264 pm from
reference to the dimension of each of the organic light emit-
ting elements 10 and the dimension accuracy of the common
mask M1. In the common mask M1, the gap between the
apertures M1K was 36 pum, and thus it was possible to ensure
sufficient intensity.

[0093] As aresult ofthe above, it was possible to set the gap
D1 between the organic light emitting elements 10 to be 30
um, and to set the gap D2 between the pixels 1 to be 66 um.
Further, the aperture ratio was 45%, and it was confirmed that
the sufficient aperture size was able to be ensured, even in the
case where the common mask M1 was used.

[0094] 3. Module and Application Examples

[0095] A description will be made on application examples
of the display device described in the foregoing embodiment.
The display device of the foregoing embodiment is applicable
to display devices in electronic appliances in various fields, in
which a video signal input from outside, or a video signal
generated inside the display device is displayed as an image
or a video, such as a television device, a digital camera, a
notebook personal computer, a mobile terminal device such
as a mobile phone, and a video camera.

[0096] Module

[0097] The display device of the foregoing embodiment is,
for example, installed as a module as illustrated in F1IG. 16 in
various electronic appliances such as first to fifth application
examples which will be described later or the like. In the
module, for example, a region 210 exposed from the sealing
substrate 19 is provided in one side of the substrate 111, and
an external connection terminal (not illustrated in the figure)
is formed in the exposed region 210 by extending wirings of
a signal line drive circuit 120 and a scanning line drive circuit
130. The external connection terminal may be provided with
a flexible printed circuit (FPC) 220 for inputting and output-
ting a signal.
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[0098] First Application Example

[0099] FIG. 17 illustrates an appearance of a television
device to which the display device of the foregoing embodi-
ment is applied. The television device includes, for example,
avideo display screen section 300 including a front panel 310
and a filter glass 320. The video display screen section 300 is
composed of the display device according to the foregoing
embodiment.

[0100] Second Application Example

[0101] FIG.18A and FIG. 18B illustrate an appearance of a
digital camera to which the display device of the foregoing
embodiment is applied. The digital camera includes, for
example, a light emitting section for a flash 410, a display
section 420, amenu switch 430, and a shutter button 440. The
display section 420 is composed of the display device accord-
ing to the foregoing embodiment.

[0102] Third Application Example

[0103] FIG. 19 illustrates an appearance of a notebook per-
sonal computer to which the display device of the foregoing
embodiment is applied. The notebook personal computer
includes, for example, a main body 510, a keyboard 520 for
operation of inputting characters and the like, and a display
section 530 for displaying an image. The display section 530
is composed of the display device according to the foregoing
embodiment.

[0104] Fourth Application Example

[0105] FIG. 20 illustrates an appearance of a video camera
to which the display device of the foregoing embodiment is
applied. The video camera includes, for example, a main body
610, a lens for capturing an object 620 provided on the front
side face of the main body 610, a start/stop switch in capturing
630, and a display section 640. The display section 640 is
composed of the display device according to the foregoing
embodiment.

[0106] Fifth Application Example

[0107] FIGS. 21A to 21G illustrate an appearance of a
mobile phone to which the display device of the foregoing
embodiment is applied. In the mobile phone, for example, an
upper package 710 and a lower package 720 are jointed by a
joint section (hinge section) 730. The mobile phone includes
a display 740, a sub-display 750, a picture light 760, and a
camera 770. The display 740 or the sub-display 750 is com-
posed of the display device according to the foregoing
embodiment.

[0108] The material, the thickness, the film-forming
method, the film-forming conditions and the like of each layer
are not limited to those described in the foregoing embodi-
ment, but other material, other thickness, other film-forming
method, and other film-forming conditions may be adopted.
For example, the first electrode layer 13 may be composed of
ITO or I1Z0 (indium-zinc composite oxide). Further, the first
electrode layer 13 may include a dielectric multilayer film.
[0109] In the foregoing embodiment, although both of the
hole transport layer 141 and the electron transport layer 143
are used as the common layers, respectively, only one of them
may be used as the common layer. Further, the auxiliary
wiring layer 17 is not limited to the case where the auxiliary
wiring layer 17 and the lower electrode (the first electrode
layer 13) are collectively formed, but the auxiliary wiring
layer 17 and the metal layer constituting the drive transistor
Trl and the write transistor Tr2 may be collectively formed.
Alternatively, the auxiliary wiring layer 17 may be formed in
an independent step. Further, all of the organic light emitting
elements 10R, 10G, and 10B may have the same dimensions,
or may have dimensions different from each other.

[0110] In addition, in the foregoing embodiment, although
the description has been specifically made with reference to
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the structure of the organic light emitting elements 10R, 10G,
and 10B, it is not always necessary to include all the layers,
and other layers may be additionally included. For example,
between the first electrode layer 13 and the organic layer 14,
athin film layer for hole injection composed of chrome oxide
(1) (Cry04), ITO (indium-tin oxide: oxide mixed film of
indium (In) and tin (Sn)), or the like may be included.
[0111] In addition, in the foregoing embodiment, although
the description has been made on the case of the active matrix
display device, the present invention is applicable to a passive
matrix display device. Further, the structure of the pixel drive
circuit for the active matrix drive is not limited to that
described in the foregoing embodiment and the like, and a
capacitance element and a transistor may be added, if neces-
sary. In that case, according to the change of the pixel drive
circuit, a necessary drive circuit may be added in addition to
the signal line drive circuit 120 and the scanning line drive
circuit 130 described above.

[0112] 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 device comprising:

a pixel including a plurality of light emitting elements each
formed by sequentially stacking a first electrode layer,
an organic layer, and a second electrode layer, spaced
apart from each other in a first direction orthogonal to the
stacking direction thereof, and emitting light emission
colors different from each other; and

an auxiliary wiring layer electrically connected to the sec-
ond electrode layer; wherein

a plurality of the pixels are aligned in the first direction so
as toinclude a gap which is larger than a gap between the
light emitting elements adjacent to each other, and

the auxiliary wiring layer is provided between the pixels
adjacent to each other.

2. The display device according to claim 1, wherein

the organic layer includes a stacked structure of a hole
transport layer, a light emitting layer, and an electron
transport layer, and

at least one of the hole transport layer and the electron
transport layer is formed as a common layer shared by
the plurality of light emitting elements which constitute
each of the pixels.

3. The display device according to claim 1, wherein, in the
light emitting element, a dimension of a second direction
orthogonal to the first direction is set to be larger than the
dimension of the first direction.

4. The display device according to claim 1, wherein

the plurality of light emitting elements are composed of a
red light emitting element including a red light emitting
layer which emits a red light, a green light emitting
element including a green light emitting layer which
emits a green light, and a blue light emitting element
including a blue light emitting layer which emits a blue
light, and

the blue light emitting layer is formed as a common layer
shared by the red light emitting element, the green light
emitting element, and the blue light emitting element.
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5. The display device according to claim 1, wherein

the plurality of pixels are aligned in the second direction
orthogonal to the first direction, and

the auxiliary wiring layer is arranged so as to surround each
of the plurality of pixels.

6. A method of manufacturing a display device comprising

steps of:

forming a plurality of auxiliary wiring layers spaced apart
from each other in a first direction on a substrate; and

forming a pixel between the auxiliary wiring layers adja-
cent to each other, respectively, the pixel having a
stacked structure of a first electrode layer, an organic
layer, and a second electrode layer connected to the
auxiliary wiring layer, and including a plurality of light
emitting elements emitting light emission colors differ-
ent from each other, wherein

the plurality of light emitting elements are aligned so as to
include a gap which is smaller than a gap between the
pixels adjacent to each other in the first direction.

7. The method of manufacturing a display device according

to claim 6,

wherein

the organic layer is formed so as to sequentially include a
hole transport layer, a light emitting layer, and an elec-
tron transport layer, and

at least one of the hole transport layer and the electron
transport layer is formed as a common layer shared by
the plurality of light emitting elements which constitute
each of the pixels.
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8. The method of manufacturing a display device according
to claim 6, wherein at least one of the hole transport layer and
the electron transport layer is formed by using a mask cover-
ing a region corresponding to the auxiliary wiring layer, and
including an aperture in a region corresponding to the pixel.

9. The method of manufacturing a display device according
to claim 6, wherein

a red light emitting element including a red light emitting

layer which emits a red light, a green light emitting
element including a green light emitting layer which
emits a green light, and a blue light emitting element
including a blue light emitting layer which emits a blue
light are formed as the plurality of light emitting ele-
ments, and

the blue light emitting layer is formed as a common layer

shared by the red light emitting element, the green light
emitting element, and the blue light emitting element.

10. The method of manufacturing a display device accord-
ing to claim 6, wherein

the plurality of pixels are aligned to be spaced apart from

each other in the second direction orthogonal to the first
direction, and

the auxiliary wiring layer is arranged so as to surround each

of the plurality of pixels.
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