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(57) ABSTRACT

A display unit with which diffraction reflection is able to be
decreased is provided. The display unit includes a display
section having an organic EL device and a pixel circuit for
every pixel. The pixel circuit has a first transistor for writing
a video signal and a second transistor for driving the organic
EL device based on the video signal written by the first
transistor. The second transistor has a gate, a source and a
drain. The organic EL device has an anode, an organic layer,

(30) Foreign Application Priority Data and a cathode. An upper face of the source or the drain is
formed at least in a region opposed to the anode or the cath-
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DISPLAY UNIT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application is a continuation of U.S.
patentapplication Ser. No. 12/660,319, filed on Feb. 24, 2010,
which claims priority from Japanese Patent Application No.
JP 2009-053159 filed in the Japanese Patent Office on Mar. 6,
2009, all of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display unit
including an organic EL (electro luminescence) device.

[0004] 2. Description of the Related Art

[0005] 1In recent years, in the field of display units for dis-
plaving images, display units including as a light emitting
device of a pixel, a current drive type optical device with the
emission luminance changeable according to the flowing cut-
rent value such as an organic EL device have been developed,
and such display units are facilitated to be commercialized
(for example, see Japanese Unexamined Patent Application
Publication No. 2008-083272).

[0006] The organic EL device is a self-luminous emitting
device differently from a liquid crystal device or the like.
Thus, a display unit (organic EL display unit) including the
organic EL device does not need a light source (backlight).
Accordingly, in the organic EL display unit, compared to a
liquid crystal display unit necessary for a light source, the
image visibility is high, the electric power consumption is
low, and the device response speed is high.

[0007] Drive systems in the organic EL display unit include
simple (passive) matrix system and active matrix system as in
the liquid crystal display unit. The former system has a dis-
advantage that it is difficult to realize a large and high defini-
tion display unit, though its structure is simple. Thus, cur-
rently, the active matrix system has been actively developed.
In such a system, a current flowing through a light emitting
device arranged for every pixel is controlled by an active
device provided in a drive circuit provided for every light
emitting device (in general, TFT (Thin Film Transistor)).
[0008] FIG. 14 illustrates a schematic configuration of a
general organic EL display unit. A display unit 100 illustrated
in FIG. 14 includes a display section 110 in which a plurality
of pixels are arranged in a matrix state and a drive section for
driving each pixel 120 (a horizontal drive circuit 130, a write
scanning circuit 140, and a power source scanning circuit
150).

[0009] Each pixel 120 is composed of a red-use pixel 120R,
a green-use pixel 120G, and a blue-use pixel 120B. As illus-
trated in FIG. 15 and FIG. 16, the pixels 120R, 120G, and
120B are composed of an organic EL device 121 (organic EL
devices 121R, 121G, and 121B) and a pixel circuit 122 con-
nected thereto. FIG. 15 illustrates a circuit configuration of
the pixels 120R, 120G, and 120B. FIG. 16 illustrates a layout
of the pixels 120R, 120G, and 120B.

[0010] The pixel circuit 122 is composed of a sampling-use
transistor T, a retentive capacity C,, and a drive-use tran-
sistor T,,, and has a circuit configuration of 2Tr1C. A gate
line WSL drawn from the write scanning circuit 140 is
extended in the row direction, and is connected to a gate 123 A
of the transistor T, through a contact 126A.
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[0011] A drain line DSL drawn from the power source
scanning circuit 150 is also extended in the row direction, and
is connected to a drain 124C of the transistor T, through a
leading wiring 128A. Further, a signal line DTL drawn from
the horizontal drive circuit 130 is extended in the column
direction, and is connected to a drain 123C of the transistor
T, through a contact 126B and a leading wiring 128B. A
source 123B of'the transistor T, is connected to a gate 124A
of the drive-use transistor T,  and an end of the retentive
capacity C, (terminal 125A) through a contact 126C. A source
124B of the transistor T, and the other end of the retentive
capacity C, (terminal 125B) are connected to an anode 127A
of the organic EL devices 121R, 121G, and 121B (hereinafter
referred to as organic EL device 121R and the like) through a
contact 126D. A cathode 127B of the organic EL device 121R
and the like is connected to a ground line GND.

SUMMARY OF THE INVENTION

[0012] FIG. 17 illustrates a cross sectional configuration
taken along line A-A of FIG. 16. In the section corresponding
to the line A-A of FIG. 16, each pixel 120 has the gate 124 A
(terminal 125A), a gate insulating film 112, the source 124B
(terminal 125B), an insulating protective film 113, an insu-
lating planarizing film 114, an aperture defining insulating
film 115, the organic EL device 121, and an insulating pro-
tective film 116 over the substrate 111. Directly under the
anode 127A of the organic EL device 121R and the like, for
example, the source 124B (terminal 125B) having a film
thickness of about 1 pum exists. To prevent generation of
concavity and convexity in the anode 127A due to the source
124B (terminal 125B), the insulating planarizing film 114 is
formed.

[0013] However, in practice, as illustrated in FIG. 17, for
example, concavity and convexity 127D being about from 0.3
um to 0.4 um sized is generated in the anode 127A due to the
source 124B (terminal 125B). The concavity and convexity
127D reflects the shape of the source 124B (terminal 125B),
and is extended long in the column direction. Thus, in the case
where outside light L. enters the anode 127A, the light is
diffraction-reflected by the concavity and convexity 127D.
Accordingly, there is a disadvantage that the reflected light is
viewed by an observer (not illustrated), and image quality is
lowered.

[0014] Inview of the foregoing, in the invention, itis desir-
able to provide a display unit with which diffraction reflection
is able to be decreased.

[0015] According to an embodiment of the invention, there
is provided a first display unit including a display section
having an organic EL device and a pixel circuit for every
pixel. The pixel circuit has a writing-use first transistor for
writing a video signal and a drive-use second transistor for
driving the organic EL. device based on the video signal
written by the first transistor. The second transistor has a gate,
asource, and a drain. The organic EL, device has an anode, an
organic layer, and a cathode. An upper face of the source or
the drain is formed at least in a region opposed to the anode or
the cathode.

[0016] In the first display unit of the embodiment of the
invention, the upper face of the source or the drain of the
second transistor is formed at least in the region opposed to
the anode or the cathode of the organic EL device. Thereby, a
step corresponding to the end of the source or the drain does
not exist directly under the anode or the cathode, and the
anode or the cathode is formed on a flat face.
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[0017] According to an embodiment of the invention, there
is provided a second display unit including a display section
having an organic EL device and a pixel circuit for every
pixel. The pixel circuit has a writing-use first transistor for
writing a video signal and a drive-use second transistor for
driving the organic EL device based on the video signal
written by the first transistor. The second transistor has a gate,
asource, and a drain. The organic EL device has an anode, an
organic layer, and a cathode. The source or the drain has a
long side portion including a continuous curved face.

[0018] In the second display unit of the embodiment of the
invention, the source or the drain of the second transistor has
a long side portion including a continuous curved face.
Thereby, in the anode or the cathode of the organic EL device,
concavity and convexity corresponding to the continuous
curved face formed in the long side portion of the source or
the drain is formed.

[0019] In the first and the second display units of the
embodiment of the invention, the display section may have a
retentive capacity connected between the gate and the source
or the drain for every pixel. In this case, the retentive capacity
is able to be composed of one of the source and the drain in
which the upper face of the source or the drain is formed at
least in the region opposed to the anode or the cathode and the
gate.

[0020] According to the first display unit of the embodi-
ment of the invention, the upper face of the source or the drain
of the second transistor is formed at least in a region opposed
to the anode or the cathode of the organic EL device. Thereby,
when outside light enters the anode or the cathode, diffraction
reflection is able to be decreased. In the result, lowering of
image quality caused by diffraction reflection is able to be
suppressed.

[0021] According to the second display unit of the embodi-
ment of the invention, the long side portion including the
continuous curved face is provided in the source or the drain
of the second transistor. Thereby, when outside light enters
the anode or the cathode, generation of diffraction reflection
in a certain direction is able to be decreased. In the result,
lowering of image quality caused by diffraction reflection is
able to be suppressed.

[0022] Other and further objects, features and advantages
of the invention will appear more fully from the following
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG.1isaschematic configuration view of adisplay
unit according to a first embodiment of the invention.

[0024] FIG.2isa circuit configuration diagram of the pixel
of FIG. 1.

[0025] FIG. 3 is a layout diagram of the pixel of FIG. 1.
[0026] FIG. 4is a cross sectional view of the pixel of FIG.
3

[0027] FIG.5is alayout diagram of a modified example of
the pixel of FIG. 1.

[0028] FIG. 6 is a layout diagram of a pixel included in a
display unit according to a second embodiment of the inven-
tion.
[0029]
6.
[0030] FIG. 8 is a plan view illustrating a schematic con-
figuration of a module including the display unit of the fore-
going respective embodiments.

FIG. 7 is a cross sectional view of the pixel of FIG.
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[0031] FIG. 9 is a perspective view illustrating an appear-
ance of a first application example of the display unit of the
foregoing embodiments.

[0032] FIG. 10A is a perspective view illustrating an
appearance viewed from the front side ofa second application
example, and FIG. 10B is a perspective view illustrating an
appearance viewed from the rear side of the second applica-
tion example.

[0033] FIG. 11 is a perspective view illustrating an appear-
ance of a third application example.

[0034] FIG. 12 is a perspective view illustrating an appear-
ance of a fourth application example.

[0035] FIG. 13A is an elevation view of a fifth application
example unclosed, FIG. 13B is a side view thereof, FIG. 13C
is an elevation view of the fifth application example closed,
FIG. 13D is a left side view thereof, FIG. 13E is a right side
view thereof, FIG. 13F is a top view thereof, and FIG. 13G is
a bottom view thereof.

[0036] FIG. 14 is a schematic configuration view of an
existing display unit.

[0037] FIG. 15 is a circuit configuration diagram of the
pixel of FIG. 14.

[0038] FIG. 16 is a layout diagram of the pixel of FIG. 14.
[0039] FIG. 17 s across sectional view of the pixel of FIG.
16.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0040] Embodiments of the invention will be hereinafter
described in detail with reference to the drawings. The
description will be given in the following order:

1. First embodiment (source area is large)

2. Modified example

3. Second embodiment (including a continuous curved face in
an end of a cathode)

4. Modified example

5. Module and application examples

1. First Embodiment

[0041] FIG. 1 illustrates an example of a whole configura-
tion of a display unit 1 according to a first embodiment of the
invention. The display unit 1 includes a display section 10 and
a peripheral circuit section 20 (drive section) formed on the
periphery of the display section 10 on a substrate 40 (de-
scribed later) made of, for example, glass, a silicon (Si) wafer,
aresin or the like.

Display Section 10

[0042] Inthe display section 10, a plurality of pixels 11 are
arranged in a matrix state over the whole area of the display
section 10. The display section 10 displays an image based on
a video signal 20a inputted from outside by active matrix
drive. Each pixel 11 includes ared-use pixel 11R, a green-use
pixel 11G, and a blue-use pixel 11B.

[0043] FIG. 2 illustrates an example of a circuit configura-
tion of the pixels 11R, 11G, and 11B. FIG. 3 illustrates a
layout of the pixels 11R, 11G, and 11B. In the pixels 11R,
11G, and 11B, as illustrated in FIG. 2, organic EL devices
12R, 12G, and 12B (light emitting devices) and a pixel circuit
13 are provided.

[0044] The pixel circuit 13 is composed of a transistor Tws
(first transistor), a transistor TDr (second transistor), and a
retentive capacity Cs connected between a gate and a source
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ofthe transistor TDr, and has a circuit configuration of 2Tr1C.
The transistor Tws is a writing-use transistor for writing a
video signal. The transistor TDr is a drive-use transistor for
driving the organic EL devices 12R, 12G, and 12B (herein-
after generically referred to as organic EL devices 12) based
on the video signal written by the transistor Tws. The transis-
tors Tws and TDr are formed from, for example, an n channel
MOS type thin film transistor (TFT).

Peripheral Circuit Section 20

[0045] The peripheral circuit section 20 has a timing con-
trol circuit 21, a horizontal drive circuit 22, a write scanning
circuit 23, and a power source scanning circuit 24. The timing
control circuit 21 includes a display signal generation circuit
21A and a display signal retention control circuit 21B. Fur-
ther, in the peripheral circuit section 20, a gate line WSL, a
drain line DSL, a signal line DTL, and a ground line GND are
provided. The ground line is intended to be connected to the
ground, and a ground voltage (reference voltage) is obtained
when the ground line is connected to the ground.

[0046] The display signal generation circuit 21A is
intended to generate a display signal 21a for performing
display on the display section 10, for example, for every 1
screen (for every 1 field display) based on a video signal 20a
inputted from outside.

[0047] The display signal retention control circuit 21B is
intended to store and retain the display signal 21a outputted
from the display signal generation circuit 21A for every 1
screen (for every 1 field display) into a field memory com-
posed of, for example, an SRAM (Static Random Access
Memory). The display signal retention control circuit 21B
further plays a role to control so that the horizontal drive
circuit 22, the write scanning circuit 23, and the power source
scanning circuit 24 for driving each pixel 11 are operated
simultaneously with each other. Specifically, the display sig-
nal retention control circuit 21B outputs a control signal 215
to the write scanning circuit 23, outputs a control signal 21¢ to
the power source scanning circuit 24, and outputs a control
signal 21dto the display signal drive circuit 21C, respectively.

[0048] The horizontal drive circuit 22 is able to output a
voltage according to the control signal 214 outputted from the
display signal retention control circuit 21B. Specifically, the
horizontal drive circuit 22 is intended to supply a given volt-
age to the pixel 11 selected by the write scanning circuit 23
through the signal line DTL connected to each pixel 11 of the
display section 10.

[0049] The write scanning circuit 23 is able to output a
voltage according to the control signal 215 outputted from the
display signal retention control circuit 21B. Specifically, the
write scanning circuit 23 is intended to supply a given voltage
to the pixel 11 as a drive target through the gate line WSL
connected to each pixel 11 of the display section 10 to control
the sampling-use transistor Tws.

[0050] The power source scanning circuit 24 is able to
output a voltage according to the control signal 21¢ outputted
from the display signal retention control circuit 21B. Specifi-
cally, the power source scanning circuit 24 is intended to
supply a given voltage to the pixel 11 as a drive target through
the drain line DSL connected to each pixel 11 of the display
section 10 to control emitting and extinguishing light of the
organic EL device 12R and the like.
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Layout

[0051] Next, a description will be given of a connection
relation of each element with reference to FIG. 2 and FIG. 3.
The gate line WSL drawn from the write scanning circuit 23
is extended in the row direction, and is connected to agate
31A of the transistor T, through a contact 34A. The drain
line DSL drawn from the power source scanning circuit 24 is
also extended in the row direction, and is connected to a drain
32C of the transistor T, through a leading wiring 36A. Fur-
ther, the signal line DTL drawn from the horizontal drive
circuit 22 is extended in the column direction, and is con-
nected to a drain 31C of the transistor T, through a contact
34B and a leading wiring 36B. A source 31B of the transistor
T 1s connected to a gate 32A of the drive-use transistor T,
and an end of the retentive capacity C; (terminal 33A). A
source 32B of the transistor T, and the other end of the
retentive capacity C; (terminal 33B) are connected to an
anode 35A of the organic EL. device 12 through a contact
34D. A cathode 35B ofthe organic EL device 12 is connected
to the ground line GND.

Cross Sectional Configuration

[0052] FIG. 4 illustrates a cross sectional configuration
taken along line A-A of FIG. 3. In the section corresponding
to the line A-A of FIG. 3, each pixel 11 has the gate 32A
(terminal 33A), a gate insulating film 41, the source 32B
(terminal 33B), an insulating protective film 42, an insulating
planarizing film 43, the organic EL device 12, an aperture
defining insulating film 44, and an insulating protective film
45 over the substrate 40.

[0053] The gate 32A (terminal 33A) is formed on the sur-
face of the substrate 40, and is formed generally in a region
including a region opposed to an EL aperture 44 A described
later. FIG. 3 exemplifies a case that the gate 32A (terminal
33A) is formed in a region including a region opposed to a
region excluding the upper portion of the EL aperture 44A.
The gate insulating film 41 covers the whole surface of the
substrate 40 including the gate 32A (terminal 33A). Since the
gate 32A is extremely thin, concavity and convexity due to the
gate 32A does not actually exist in the gate insulating film 41.
That is, the upper face of the gate insulating film 41 is opti-
cally equal to a flat face.

[0054] The source 32B (terminal 33B) is formed between
the gate insulating film 41 and the insulating protective film
42. An upper face 32B-1 of the source 32B (upper face 33B-1
of the terminal 33B) is a flat face, and is formed at least in a
region opposed to the anode 35A. As will be described later,
part of the upper face of the anode 35A corresponds to the EL
aperture 44 A. Thus, the upper face 32B-1 (33B-1) is formed
in aregion including a region opposed to the EL aperture 44A.
[0055] The insulating protective film 42 covers the whole
surface of the gate insulating film 41 and the source 32B
(terminal 33B). Since the insulating protective film 42 is
formed along the surface of the gate insulating film 41 and the
source 32B (terminal 33B), the insulating protective film 42
has a step 42A corresponding to the end of the source 32B
(terminal 33B). The step 42A is formed in a region not
opposed to the anode 35A. In the upper face of the insulating
protective film 42, at least a region opposed to the anode 35A
is a flat face.

[0056] The insulating planarizing film 43 is provided to
planarize a base of the source 32B (terminal 33B), and covers
the whole surface of the insulating protective film 42. The
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insulating planarizing film 43 has, for example, a step 43A
having a height of about half or less than a height of the step
42A in aregion corresponding to the step 42A. The step 43A
is formed in a region not opposed to the anode 35A. In the
upper face of the insulating planarizing film 43, at least a
region opposed to the anode 35A is a flat face.

[0057] The organic EL device 12 has a structure in which,
for example, the anode 35A, an organic layer 35C, and the
cathode 35B are sequentially layered from the substrate 40
side. The organic layer 35C has alaminated structure in which
a hole injection layer for improving efficiency of hole injec-
tion, a hole transport layer for improving efficiency of hole
transport to the light emitting layer, a light emitting layer for
generating light emission by electron-hole recombination,
and an electron transport layer for improving efficiency of
electron transport to the light emitting layer are layered
sequentially from the anode 35A side. The anode 35A is
formed on a surface (flat face) of a portion surrounded by the
step 43A in the insulating planarizing film 43. Thus, in the
anode 35A, concavity and convexity corresponding to the
steps 42A and 43 A does not exist, and the anode 35A is a flat
film along the flat face of the insulating planarizing film 43.
The cathode 35B is formed at least on the upper face of the
organic layer 35C. For example, the cathode 35B covers the
whole surface of the organic layer 35C and the aperture
defining insulating film 44.

[0058] Theaperture defining insulating film 44 is formed in
the same plane as that of the anode 35A of the organic EL
device 12, and has an aperture (EL aperture 44 A) correspond-
ing to the anode 35A. The EL aperture 44 A is formed in part
of a region opposed to the upper face of the anode 35A, and
the aperture defining insulating film 44 covers the outer edge
(peripheral edge) of the anode 35A. That is, on the bottom
face of the EL aperture 44 A, only part of the upper face of the
anode 35A is exposed. The organic layer 35C is contacted
with the exposed portion on the bottom face of the EL aper-
ture 44 A in the upper face of the anode 35A.

[0059] The insulating protective film 45 covers the whole
surface of the cathode 35B. The insulating protective film 45
is formed from a material transparent to light emitted in the
organic EL device 12. Thus, the insulating protective film 45
is able to pass not only the emitted light of the organic EL
device 12 but also outside light in the same waveband as that
of the emitted light of the organic EL device 12.

Operation and Effect

[0060] In the display unit 1 of this embodiment, the pixel
circuit 13 is on/off controlled in each pixel 11, and a drive
current is injected to the organic EL device 12 of each pixel
11. Thereby, electron-hole recombination is generated to ini-
tiate light emission. The light is reflected in a multiple fashion
between the anode 35A and the cathode 35B, is transmitted
through the cathode 35B, and is extracted outside. In the
result, an image is displayed in the display section 10.

[0061] In the existing display unit, for example, as illus-
trated in FIG. 17, the source 124B (terminal 125B) having a
film thickness of about 1 um exists directly under the anode
127A of the organic EL device 121R and the like, for
example. It results in generation of the concavity and convex-
ity 127D being about from 0.3 pm to 0.4 um sized in the anode
127A. The concavity and convexity 127D reflects the shape of
the source 124B (terminal 125B), and is extended long in the
column direction. Thus, in the case where the outside light L
enters the anode 127A, the light is diffraction-reflected by the

Jan. 30,2014

concavity and convexity 127D. In the result, there is a disad-
vantage that, for example, the reflected light is viewed by an
observer (not illustrated), and image quality is lowered.
[0062] Meanwhile, in this embodiment, as in the existing
example, the source 32B (terminal 33B) having a film thick-
ness of about 1 um exists directly under the anode 35A of the
organic EL device 12. However, in this embodiment, the
upper face 32B-1 of the source 32B (the upper face 33B-1 of
the terminal 33B) is formed at least in the region opposed to
the anode 35A. Thus, the steps 42A and 43 A formed in the
insulating protective film 42 and the insulating planarizing
film 43 correspondingly to the end of the source 32B (termi-
nal 33B) do not exist directly under the anode 35A, and the
anode 35A is formed on the flat face of the insulating pla-
narizing film 43. That is, in the anode 35A, concavity and
convexity corresponding to the steps 42A and 43A does not
exist, and the anode 35A is the flat film along the flat face of
the insulating planarizing film 43. Thus, in the case where the
outside light L enters the anode 35A, diffraction reflection as
in the existing case is not generated. Accordingly, there is no
possibility that image quality is lowered due to diffraction
reflection.

Modified Example

[0063] Inthe foregoing embodiment, the case that theupper
face 32B-1 (33B-1) is formed at least in the region opposed to
the anode 35A has been exemplified. However, it is possible
that formation position of the upper face 32B-1 (33B-1) is
shifted from the region opposed to the anode 35A in a range
in which diffraction reflection is able to be decreased than in
the existing example. For example, as illustrated in FIG. 5, it
is possible that formation position of the upper face 32B-1
(33B-1) is shifted upward in the figure with respect to the
anode 35A, and is not opposed to only a short side portion
35A-1 (short side and a portion in the vicinity thereof) of the
anode 35A. In the case of FIG. 5, aside in the longitudinal
direction of the anode 35A and a portion in the vicinity
thereof are opposed to the upper face 32B-1 (33B-1), and at
least diffraction reflection is not generated. Thus, diffraction
reflection is able to be decreased than in the existing example.
In the result, lowering of image quality due to diffraction
reflection is able to be suppressed. Further, though not illus-
trated, only when concavity and convexity generated in the
anode 35A is extremely small such as about 0.1 pm, the end
of the upper face 32B-1 (33B-1) may be located slightly
inside of the end of the anode 35A.

Second Embodiment

[0064] FIG. 6 illustrates a layout of the pixel 11 (11R, 11G,
and 11B) of a display unit according to a second embodiment
of the invention. The configuration of the display unit of this
embodiment is different from the configuration of the display
unit 1 of the foregoing embodiment and the modified example
thereof in that agate 52A is included instead of the gate 32A
of the transistor T, and a source 52B is included instead of
the source 32B of the transistor T,. Further, the configura-
tion of the display unit of this embodiment is different from
the configuration of the display unit 1 of the foregoing
embodiment and the modified example thereof in that a ter-
minal 53A is included instead of the terminal 33A of the
retentive capacity C,, and a terminal 53B is included instead
of the terminal 33B of the retentive capacity C,, respectively.
Thus, a description will be hereinafter mainly given of differ-
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ent points from the foregoing embodiment and the modified
example thereof, and a description of the same points as those
of the foregoing embodiment and the modified example
thereof will be omitted as appropriate.

Layout

[0065] In this embodiment, the gate 52A (terminal 53A)
has a smaller area than the area of the gate 32 A (terminal 33A)
of the foregoing embodiment. Except for a portion mainly
functioning as the gate 32A of the transistor T, the gate 52A
(terminal 53A) is within a region opposed to the anode 35A.
That is, the gate 52A (terminal 53 A) has a structure similar to
that of the gate 124 A (terminal 125A) of the existing example
illustrated in FIG. 16.

[0066] Meanwhile, similarly, the source 52B (terminal
53B) has a smaller area than the area of the source 32B
(terminal 33B) of the foregoing embodiment. Except for a
portion mainly functioning as the source 52B of the transistor
T, the source 52B (terminal 53B) is within a region opposed
to the anode 35A. That is, in this light, the source 52B (ter-
minal 53B) has a structure similar to that of the source 124B
(terminal 125B) of the existing example illustrated in FIG. 16.
[0067] However, differently from the source 124B (termi-
nal 125B) of the existing example, the source 52B (terminal
53B) is not straight but undulates in the in-plane direction at
least in a long side portion 54 (long side and a portion in the
vicinity thereof) of the source 52B (terminal 53B). That s, the
source 52B (terminal 53B) includes a continuous curved face
at least in the long side portion 54 of the source 52B (terminal
53B). FIG. 6 exemplifies a case that the source 52B (terminal
53B) includes a continuous curved face not only in the long
side portion 54 but also in the short side portion 55 (short side
and a portion in the vicinity thereof). Further, FIG. 6 exem-
plifies a case that the source 31B of the transistor T ;. formed
in the same layer as that of the source 52B (terminal 53B) also
includes a continuous curved face in the long side and a
portion in the vicinity thereof.

Cross Sectional Configuration

[0068] FIG. 7 illustrates a cross sectional configuration
taken along line A-A of FIG. 6. In the portion corresponding
to the line A-A of FIG. 6, each pixel 11 has the gate 52A
(terminal 53A), the gate insulating film 41, the source 52B
(terminal 53B), the insulating protective film 42, the insulat-
ing planarizing film 43, the organic EL device 12, the aperture
defining insulating film 44, and the insulating protective film
45 over the substrate 40.

[0069] The gate 52A (terminal 53A) is formed on the sur-
face of the substrate 40, and as described above, is formed
within the region opposed to the anode 35A except for a
portion mainly functioning as the gate 32A of the transistor
T,,,. The gate insulating film 41 covers the whole surface of
the substrate 40 including the gate 52A (terminal 53 A). Since
the gate 52A (terminal 53A) is extremely thin, concavity and
convexity due to the gate 52A (terminal 53A) does not actu-
ally exist. That is, the upper face of the gate insulating film 41
is optically equal to a flat face.

[0070] The source 52B (terminal 53B) is formed between
the gate insulating film 41 and the insulating protective film
42. An upper face 52B-1 of the source 52B (upper face 53B-1
of the terminal 53B) is a flat face, and is formed within the
region opposed to the anode 35A except for the portion
mainly functioning as the source 52B of the transistor T, as
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described above. Further, the upper face 52B-1 (53B-1) is
formed within a region opposed to the EL aperture 44A
except for the portion mainly functioning as the source 52B of
the transistor Tp,,..

[0071] The insulating protective film 42 covers the whole
surface of the gate insulating film 41 and the source 52B
(terminal 53B). Since the insulating protective film 42 is
formed along the surface of the gate insulating film 41 and the
source 52B (terminal 53B), the insulating protective film 42
has the step 42A in a region corresponding to the end of the
source 52B (terminal 53B). The step 42A undulates in the
in-plane direction (includes a continuous curved face) as the
end of the source 52B (terminal 53B) does. The step 42A is
formed within a region opposed to the anode 35A and the EL
aperture 44A. In the upper face of the insulating protective
film 42, the region opposed to the anode 35A and the EL
aperture 44A is a concavity and convexity face undulating in
the in-plane direction.

[0072] The insulating planarizing film 43 is provided to
planarize the base of the source 52B (terminal 53B), and
covers the whole surface of the insulating protective film 42.
The insulating planarizing film 43 has, for example, the step
43 A having a height of about half or less than a height of the
step 42A in a region corresponding to the step 42A. The step
43A undulates in the in-plane direction (includes a continu-
ous curved face) as the step 42A does. The step 43A is formed
within a region opposed to the anode 35A and the EL aperture
44A. In the upper face of the insulating planarizing film 43, at
least the region opposed to the anode 35A and the EL aperture
44A is a concavity and convexity face undulating in the in-
plane direction.

[0073] In the organic EL device 12, the anode 35A is
formed on the surface including the step 43 A of the insulating
planarizing film 43 (concavity and convexity face). Thus, in
the anode 35A, concavity and convexity corresponding to the
step 43A is formed, and has a step 35D along the concavity
and convexity face of the insulating planarizing film 43. The
step 35D undulates in the in-plane direction (includes a con-
tinuous curved face) as the step 43A does. The step 35D is
exposed on the bottom face of the EL aperture 44A. Concav-
ity and convexity corresponding to the step 35D is also
formed in the organic layer 35C and the cathode 35B.

Effect

[0074] In the display unit of this embodiment, as in the
existing example, the source 52B (terminal 53B) having a
film thickness of about 1 um exists directly under the anode
35A of the organic EL device 12. Further, as in the existing
example, the upper face 52B-1 (53B-1) of the source 52B
(terminal 53B) is formed within the region opposed to the EL
aperture 44 A except for the portion mainly functioning as the
source 52B of the transistor T,,.. However, in this embodi-
ment, the source 52B (terminal 53B) includes the continuous
curved face in the long side portion 54 of the source 52B
(terminal 53B). Thus, in the anode 35A, the concavity and
convexity corresponding to the continuous curved face
formed in the long side portion 54 of the source 52B (terminal
53B) is formed. Further, in this embodiment, the source 52B
(terminal 53B) also includes the continuous curved faceinthe
short side portion 55 of the source 52B (terminal 53B). Thus,
in the anode 35A, the concavity and convexity corresponding
to the continuous curved face formed in the short side portion
55 of the source 52B (terminal 53B) is formed. Therefore, in
the case where the outside light [ enters the anode 35A,
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diffraction reflection is not generated in a certain direction.
Accordingly, there is no possibility that image quality is low-
ered due to diffraction reflection.

Modified Example

[0075] In the foregoing embodiment, the case that the
source 52B (terminal 53B) includes the continuous curved
face in the long side portion 54 and the short side portion 55
is exemplified. However, the formation region of the continu-
ous curved face may be decreased in a range in which diffrac-
tion reflection is able to be decreased than in the existing
example. For example, though not illustrated, it is possible
that the continuous curved face is provided only in the long
side portion 54 of the source 52B (terminal 53B), such a
continuous curved face is not provided in the short side por-
tion 55 but a linear end face is provided in the short side
portion 55. Thereby, generation of diffraction reflection in a
certain direction is able to be decreased. In the result, lower-
ing of image quality due to diffraction reflection is able to be
suppressed.

Module and Application Examples

[0076] A description will be given of application examples
of the display unit described in the foregoing embodiments
and the modified examples thereof. The display unit of the
foregoing embodiments and the like is applicable to a display
unit of electronic devices in any field for displaying a video
signal inputted from outside or a video signal generated
inside as an image or a video such as a television device, a
digital camera, a notebook personal computer, a portable
terminal device such as a mobile phone, and a video camera.

Module

[0077] The display unit of the foregoing embodiments and
the like is incorporated in various electronic devices such as
after-mentioned first to fifth application examples as a mod-
ule as illustrated in FIG. 8, for example. In the module, for
example, a region 210 exposed from a member (not illus-
trated) sealing the display section 10 is provided in a side of
a substrate 2, and an external connection terminal (not illus-
trated) is formed in the exposed region 210 by extending
wirings of the timing control circuit 21, the horizontal drive
circuit 22, the write scanning circuit 23, and the power source
scanning circuit 24. The external connection terminal may be
provided with a Flexible Printed Circuit (FPC) 220 for input-
ting and outputting a signal.

First Application Example

[0078] FIG. 9 illustrates an appearance of a television
device to which the display unit of the foregoing embodi-
ments and the like is applied. The television device has, for
example, a video 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 unit of the foregoing
embodiments and the like.

Second Application Example

[0079] FIGS. 10A and 10B illustrate an appearance of a
digital camera to which the display unit of the foregoing
embodiments and the like is applied. The digital camera has,
for exaniple, a light emitting section for a flash 410, a display
section 420, amenu switch 430, and a shutter button 440. The
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display section 420 is composed of the display unit according
to the foregoing embodiments and the like.

Third Application Example

[0080] FIG. 11 illustrates an appearance of a notebook per-
sonal computer to which the display unit of the foregoing
embodiments and the like is applied. The notebook personal
computer has, for example, a main body 510, a keyboard 520
for operation of inputting characters and the like, and a dis-
play section 530 for displaying an image. The display section
530 is composed of the display unit according to the forego-
ing embodiments and the like.

Fourth Application Example

[0081] FIG. 12 illustrates an appearance of a video camera
to which the display unit of the foregoing embodiments and
the like is applied. The video camera has, 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 unit according to the forego-
ing embodiments and the like.

Fifth Application Example

[0082] FIGS. 13A to 13G illustrate an appearance of a
mobile phone to which the display unit of the foregoing
embodiments and the like 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 has a display 740, a sub-display 750, a picture light
760, and a camera 770. The display 740 or the sub-display
750 is composed of the display unit according to the forego-
ing embodiments and the like.

[0083] While the invention has been described with refer-
ence to the embodiments, the modified examples thereof, and
the application examples, the invention is not limited to the
foregoing embodiments and the like, and various modifica-
tions may be made.

[0084] Forexample, in the foregoing embodiments and the
like, the description has been given of the case that the display
unit is an active matrix type. However, the configuration of
the pixel circuit 13 for driving the active matrix is not limited
to the case described in the foregoing embodiments and the
like, and a capacity device or a transistor may be added to the
pixel circuit 13 according to needs. In this case, according to
the change of the pixel circuit 13, a necessary drive circuit
may be added in addition to the horizontal drive circuit 22, the
write scanning circuit 23, and the power source scanning
circuit 24 described above.

[0085] Further, in the foregoing embodiments and the like,
driving of the horizontal drive circuit 22, the write scanning
circuit 23, and the power source scanning circuit 24 is con-
trolled by the signal retention control circuit 21B. However,
other circuit may control driving of the horizontal drive cir-
cuit 22, the write scanning circuit 23, and the power source
scanning circuit 24. Further, the horizontal drive circuit 22,
the write scanning circuit 23, and the power source scanming
circuit 24 may be controlled by a hardware (circuit) or may be
controlled by software (program).

[0086] Further, in the foregoing embodiments and the like,
the description has been given of the case that the source and
the drain of the transistor T, ; and the source and the drain of
the transistor T, are fixed. However, it is needless to say that
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according to the flowing direction of current, opposing rela-
tion between the source and the drain may be opposite to that
of the foregoing explanation.

[0087] Further, in the foregoing embodiments and the like,
the description has been given of the case that the transistors
T, . and T, are formed from the n channel MOS type TFT.
However, it is possible that at least one of the transistors T,
and T, is formed from a p channel MOS type TFT. In the case
where the transistor T, is formed from the p channel MOS
type TFT, the anode 35A of the organic EL device 12 becomes
a cathode and the cathode 35B of the organic EL device 12
becomes an anode in the foregoing embodiments and the like.
Further, in the foregoing embodiments and the like, the tran-
sistors T, and T, may be an amorphous silicon type TFT, or
a low temperature polysilicon type TFT.

[0088] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alternations may occur depending on design require-
ments and other factors insofar as they are within the scope of
the appended claims or the equivalents thereof.

1. (canceled)

2. A display unit comprising a display section having an
organic EL device and a pixel circuit for every pixel,

wherein

the pixel circuit has a first transistor configured to write a

video signal and a second transistor configured to drive

the organic EL device based on the video signal written

by the first transistor,

the second transistor has a gate, a source, and a drain,

the organic EL device has a first electrode, an organic
layer, and a second electrode,

the source or the drain at least partially overlaps the first
electrode or the second electrode, and

at least a part of the source or the drain has a curve shape.

3. The display unit according to claim 2, wherein the first
transistor has a gate, a source, and a drain, and

the curve shape of the second transistor is bigger than a

curve shape of the first transistor.

4. The display unit according to claim 2, wherein the gate
of the second transistor is bigger than the source or the drain
of the second transistor.

5. The display unitaccording to claim 2, further comprising
a protective film disposed on the second electrode,

wherein the protective film covers the source or the drain of

the second transistor.

6. The display unit according to claim 5, wherein the pro-
tective film completely covers the second electrode.
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7. The display unit according to claim 5, wherein the pro-
tective film is able to pass light.

8. The display unit according to claim 5, wherein the pro-
tective film is formed from a transparent material.

9. The display unitaccording to claim 2, further comprising
a flexible circuit configured to input or output a signal,

wherein the flexible circuit is provided on an external ter-

minal in a region exposed from a member sealing the
display section.

10. An electronic device including a display unit compris-
ing a display section having an organic EL device and a pixel
circuit for every pixel,

wherein

the pixel circuit has a first transistor configured to write a

video signal and a second transistor configured to drive

the organic EL device based on the video signal written

by the first transistor,

the second transistor has a gate, a source, and a drain,

the organic EL device has a first electrode, an organic
layer, and a second electrode, and

at least a part of the source or the drain has a curve shape.

11. The electronic device according to claim 10, wherein
the first transistor has a gate, a source, and a drain, and

the curve shape of the second transistor is bigger than a

curve shape of the first transistor.

12. The electronic device according to claim 10, wherein
the gate of the second transistor is bigger than the source or
the drain of the second transistor.

13. The electronic device according to claim 10, further
comprising a protective film disposed on the second elec-
trode,

wherein the protective film covers the source or the drain of

the second transistor.

14. The electronic device according to claim 13, wherein
the protective film completely covers the second electrode.

15. The electronic device according to claim 13, wherein
the protective film is able to pass light.

16. The electronic device according to claim 13, wherein
the protective film is formed from a transparent material.

17. The electronic device according to claim 10, further
comprising a flexible circuit configured to input or output a
signal,

wherein the flexible circuit is provided on an external ter-

minal in a region exposed from a member sealing the
display section.
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