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DISPLAY MODULE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
U.S. Ser. No. 11/180,674, filed Jul. 14, 2005, which is a
continuation application of U.S. Ser. No. 10/105,273, filed
Mar. 26, 2002 (now U.S. Pat. No. 6,919,886). This applica-
tionrelates to and claims priority from Japanese Patent Appli-
cation No. 2001-092851, filed on Mar. 28, 2001. The entirety
of the contents and subject matter of all of the above is
incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to an active matrix
display module, especially, pertaining to such display module
as being provided with pixels comprising such emitting
devices as an EL (electro luminescence) device or a LED
(light emitting diode) wherein light is emitted by conducting
electric current through such an emitting layer as an organic
semiconductor thin film and with pixels circuits to control the
emitting operation of those pixels.

BACKGROUND OF THE INVENTION

[0003] Recently, the advent of advanced information net-
work system in our modern life increases the demand for
personal computers, car navigation systems, portable remote
terminals and communication network equipment or the
combined products thereof. For such products as mentioned
above, such a display device as being thin in thickness, light
in weight and of lower power consumption is suitable so that
a liquid crystal display or a display module incorporating
such electrooptic devices as a self-luminous EL device or
LED therein are in practical use.

[0004] The latter display module is characterized in being
good at visibility, possessed with wide viewing angle and
being suitable for motion display due to its high response,
which module is said to especially opt for image display. In
particular, a display incorporating an organic EL device (also
referred to as an organic LED device; hereinafter, referred to
as OLED in abbreviation, where appropriate), the emitting
layer of which device is made from organic matter, is highly
expectable in accordance with the greater improvement of the
luminous efficiency thereof and the progress of the network
technology that enhances the feasibility of image communi-
cation. The OLED display is of diode structure in which an
organic emitting layer is interposed between two pieces of
electrodes.

[0005] As described below, the active matrix driving
method in which thin film transistors (hereinafter, referred to
as TFT where appropriate) serve as the switching devices of
pixels is effective for enhancing the power efficiency of such
OLED display as mentioned above. The operation of the
OLED display by the active matrix deriving method in the
prior arts is disclosed in the Japanese Patent Application
Laid-open Nos. HEI 4-328791 and 8-241048 or the U.S. Pat.
No. 5,550,066, for instances, the driving voltage of which
display is disclosed in the International Publication No.
W098-36407 and so forth.

[0006] The typical pixel structure of the OLED display
comprises two TFTs equivalent to a first active device and a
second active device, the first of which is a switching transis-
tor while the second of which is a driver transistor, and a pixel
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driving circuit (hereinafter, referred to as a pixel circuit where
appropriate) comprising one storage capacitance for a data
signal storage device, which pixel circuit controls the emit-
ting luminance of the OLED display. The pixels are disposed
at the respective intersections of a matrix in which the data
lines having M in number to which data signals (or image
signals) are supplied and the scanning lines (hereinafter,
referred to as gate lines where appropriate) having N in num-
ber are aligned in the arrangement of N linesxM rows.
[0007] To drive the pixels, the scanning signals (gate sig-
nals) are subsequently supplied to the gate lines having N in
number so as to put the switching transistors into on-state
condition, and one time of the vertical scanning operation is
over within one frame period of Tf'so as to freshly supply the
on-state voltage to the first gate line.

[0008] In the above driving method, the time required for
supplying the on-state voltage to one gate line is defined as
TN or below. Generally, the value of the one frame period of
Tf is in the order of Y60 second in practical use. During the
on-state voltage is supplied to a certain gate line, all the
switching transistors that are connected to the corresponding
data line are put into on-state condition, in synchronization
with which the data voltage (image voltage) is simultaneously
or subsequently supplied to the data lines having M rows in
number, which arrangement is general in the active matrix
liquid crystal display.

[0009] The data voltage, during the on-state voltage is sup-
plied to the gate line, is stored in storage capacitance (capaci-
tor) so as to be maintained substantially as it is during the one
frame period. The voltage value of the storage capacitance
regulates the gate voltage of the driver transistor.

[0010] Accordingly, the value of the current flowing
through the driver transistor is controlled so as to put the light
emission of the OLED under control. The response time for
the OLED to begin emitting light upon the application of
voltage thereto normally takes one us or below so that it
manages to follow the motion image of quick tempo.

[0011] The active matrix driving method realizes high effi-
cient operation by performing light emission over the one
frame period. The difference with the passive matrix driving
method, in which the respective electrodes of the OLED
diode are directly connected to the scanning line and the data
line without the provision of any TFTs, is clear as follows.
[0012] In the passive matrix driving method, the current
flows through the OLED only during the short period when
the scanning line is selected, so that emitting luminance cor-
responding to practically several times as many as the number
of the scanning lines is required for obtaining the same lumi-
nance as that of the one frame period of the active matrix
driving method with the light emission performed during
such short period as mentioned above. Thus, it is unavoidable
that the driving voltage and current in use enlarge, which
causes large loss of power consumption such as heating so as
to deteriorate power efficiency.

[0013] In view of the foregoing, it is found that the active
matrix driving method is superior to the passive one in light of
the reduction of power consumption.

SUMMARY OF THE INVENTION

[0014] The active matrix driving OLED display module is
arranged such that current supply to capacitors to keep dis-
play over one frame period is carried out by connecting one
electrode thereof to an output terminal of the switching tran-
sistors while connecting the other electrode thereof to eithera
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common voltage line exclusively used for the capacitors or a
current supply line that supplies current to an OLED.

[0015] FIG. 8 is a block diagram to show one example of
the prior OLED display module while FIG. 9 is an explana-
tory view to show the pixel arrangement of the module as
shown in FIG. 8. This display module 1 (image display mod-
ule) is arranged on a substrate 6 made from such insulating
material as glass such that a data driving circuit 3, a gate
driving circuit 4 and a current supply circuit 5 are disposed in
the surrounding of a display section 2 as surrounded by the
dotted line in the drawing, in which section the plurality of
data lines 7 and the plurality of gate lines 8 are aligned in a
matrix.

[0016] The datadriving circuit 3 includes a complementary
circuit of an NP-channels TFT or a shift register circuit, a
level shifter circuit and an analog switch circuit comprising a
single (N or P) channel TFT. To note, the current supply
circuit 5 may be modified into just a bus line while the current
may be supplied from an external current supply source.
[0017] FIG. 8 shows a system in which a common voltage
line 9 designed for the capacitors is provided in the display
section 2, to which common voltage line 9 the other elec-
trodes of the capacitors are connected. The common voltage
line 9 is led out to an external common voltage source from a
terminal 11 of a common voltage supply bus line 9A.

[0018] As shown in FIG. 9, a pixel 20 comprises a TFT 21
or a switching transistor, a TFT 22 or a driver transistor, a
capacitor 23 and an OLED 24, which are disposed in the
region surrounded by the data line 7 and the gate line 8. The
gate of the TFT 21 is connected to the gate line 8 while the
drain thereof is connected to the data line 7. The gate of the
TFT 22 is connected to a source of the TFT 21, to which
source one electrode (positive pole) of the capacitor 23 is
connected.

[0019] The drain of the TFT 22 is connected to a current
supply line 10 while the source thereof is connected to the
organic light emitting diode OLED 24. The other electrode
(negative pole) of the capacitor 23 is connected to the com-
mon voltage line 9. The data line 7 is driven by the data
driving circuit 3 while the scanning line (or gate line) 8 is
driven by the gate driving circuit 4. A current supply line 10 is
connected through the current supply bus line 10A to the
current supply circuit as shown in FIG. 1.

[0020] In FIG. 9, when the TFT 21 is put into on-state
condition upon the selection of one pixel 20 by the gate line 8,
a video signal supplied from the data line 7 is stored in the
capacitor 23. Then, when the TFT 21 is put into off-state
condition, the TFT 22 turns into on-state condition so that the
current flows from the current supply line 10 to the OLED 24,
which current keeps intact practically over one frame period.
The current in conduction at this time is regulated by a signal
charge stored in the capacitor 23.

[0021] The operation level of the capacitor 23 is regulated
by the electric potential of the common voltage line 9, which
controls the light emitting behavior of the pixel.

[0022] Theabove system requires the provision of the com-
mon voltage line 9 that gets through a portion of the pixel
region, which causes the deterioration of a so-called aperture
ratio and constraints the displaying brightness of the module
on the whole from improving.

[0023] FIG. 10 is ablock diagram to show another example
of the prior OLED display module in the similar arrangement
to that as shown in FIG. 9. The basic alignment of the TFT 21
and TFT 22 and the capacitor 23 comprising the respective
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pixels is the same as shown in FIG. 9, the difference with
which lies in the fact that the other end of the capacitor 23 is
connected to the current supply line 10.

[0024] That is, when the TFT 21 is put into on-state condi-
tion upon the selection of one pixel 20 by the gate line 8, a
video signal supplied from the data line 7 is stored in the
capacitor 23, and when the TFT 22 turns into on-state condi-
tion while the TFT 21 is put into off-state condition, the
current flows from the current supply line 10 to the OLED 24,
which current keeps intact practically over one frame period
in the same way as the example shown in F1G. 9. The current
in conduction at this time is regulated by a signal charge
stored in the capacitor 23, and the operation level of the
capacitor 23 is regulated by the electric potential of the cur-
rent supply line 10, which controls the light emitting behavior
of the pixel.

[0025] In the above prior example, there is likelihood that
not only dot defect but also vertical and horizontal line defect
might occur, when short circuit is caused in the upper and
lower electrodes of the capacitor 23 so as to cause large
electric current owing to the fact that the current supply line
connected to the capacitor 23 is situated at a high-voltage side
of the substrate.

[0026] The present invention is to provide a display module
incorporating such an electrooptic device as the OLED
therein, the arrangement of which module allows the aperture
ratio of the pixels to improve and to prevent such display fault
as line defect so as to display image with high quality as well
as avoids the increase of the number of production process
thereof.

[0027] In order to achieve this purpose, an active matrix
display module is provided herein wherein the plurality of
scanning lines and the plurality of the data lines ate aligned in
amatrix, which module comprises a pixel in respective inter-
sections between said scanning lines and data lines and a
current supply line that supplies electric current to the pixels
for display, wherein said pixel comprises an active device that
is selected by the scanning line, a data storage device that
stores a data signal that is supplied from the dataline whenthe
active device is put into on-state condition and an emitting
device that emits light by the electric current supplied from
the current supply line according to the data signal as stored in
the data storage device, wherein a reference voltage of the
data storage device for driving the emitting device over a fixed
period is a voltage of the scanning line placed immediately
anterior to the pixel that is being selected.

[0028] This arrangement allows the aperture ratio of the
pixels to improve and image to be displayed with high quality
as well as avoids the increase of the number of the production
steps thereof so as to reduce the production cost. The more
concrete arrangements of the display module according to the
present invention are described below.

(1) The display module of the present invention comprises a
pixel disposed in the respective intersections between the
plurality of scanning lines and the plurality of data lines,
which lines are aligned in a matrix, and a current supply line
that supplies the electric current to the pixels, wherein said
pixel comprises a pixel circuit provided with a first active
device and a second active device as well as a data signal
storage device, a pixel electrode in which an emission and
non-emission of the pixel is controlled by a signal output by
the pixel circuit and a common electrode, wherein an output
terminal of the first active device is connected to an input
terminal of the second active device and one terminal of the
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data signal storage device is connected to a point where the
output terminal of the first active device and the input terminal
of the second active device connect, wherein the first active
device is switched into one of on-state and off-state condition
by a gate signal supplied from the scanning line wherein in the
on-state condition thereof a data signal supplied from the data
line is stored in the data signal storage device, wherein the
second active device in the off-state condition of the first
active device supplies electric current from the current supply
line to the pixel electrode according to the data signal stored
in the data signal storage device, wherein the other terminal of
the data signal storage device is connected to a scanning line,
to which the gate signal of the pixel electrode scanned ante-
rior to the scanning line to switch the first active device is
supplied.

(2) In the arrangement (1), the current supply lines are pro-
vided in parallel with the data lines.

(3) In the arrangement of either (1) or (2), the first and second
active devices are thin film transistors and the data signal
storage device is a capacitor.

(4) In any one of the arrangements (1) to (3), the gate driving
circuit that supplies gate signals to the plurality of scanning
lines, the data driving circuit that supplies data signals to the
plurality of data lines and the current supply circuit that
supplies electric current to the current supply lines are pro-
vided in the substrate in which the scanning lines, the data
lines and the current supply lines are provided.

(5) In any one of the arrangements (1) to (4), an emitting layer
interposes between the pixel electrode and the common elec-
trode comprising the pixel.

(6) In the arrangement (5), the emitting layer is an organic
emitting layer.

[0029] Itshould be appreciated that the present invention is
not limited to the above arrangements and the embodiments
as described below, but it can be modified into various man-
ners within the scope of the accompanying patent claims. The
other objects and arrangements of the present invention are
clarified from the following description.

BRIEF DESCRIPTION OF DRAWINGS

[0030] FIG. 1 is a block diagram to show the arrangement
of the first embodiment of the display module according to the
present invention.

[0031] FIG.2isacircuit view to show the detailed arrange-
ment of one pixel of the module as shown in FIG. 1.

[0032] FIG. 3 is a plan view in the vicinity of one pixel to
show one example of the display module according to the
present invention.

[0033] FIG. 4 is a plan view in the vicinity of one pixel to
show another example of the display module according to the
present invention.

[0034] FIGS. 5(A)-5(C) are views to show the formation
step of the respective structural layers of the display module
as shown in FIG. 3.

[0035] FIGS. 6(A)-6(C) are views to show the formation
step of the respective structural layers of the display module
as shown in FIG. 3 following the step as shown in FIGS.
5(A)-5(C).

[0036] FIGS. 7(A)-7(C) are views to show the formation
step of the respective structural layers of the display module
as shown in FIG. 3 following the step as shown in FIGS.
6(A)-6(C).

[0037] FIG. 8 is a block diagram to show the arrangement
of one example of the prior OLED display module.
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[0038] FIG. 9is a view to show the pixels arrangement of
the display module as shown in FIG. 8.

[0039] FIG. 10 is a block diagram like FIG. 9 to show the
arrangement of another example of the prior OLED display
module.

BRIEF DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0040] Hereinafter, the preferred embodiments of the
present invention are described in details with reference to the
accompanying drawings. The organic emitting layer of the
respective pixels as described below is divided into such types
as emitting light with luminance in proportion to the value of
the current and with a color (including white) inherent in an
organic material in use and incorporating a red, green, blue or
other color filter into the organic layer to emit white light so as
to display color image.

[0041] FIG. 1 is a block diagram to show the arrangement
of the first embodiment of the display module according to the
present invention while FIG. 2 is a circuit view to show the
detailed arrangement of one pixel of the module as shown in
FIG. 1. In the present embodiment, in the same way as shown
in FIG. 10, data lines 7, scanning lines 8 and current supply
lines 10 are provided in the display region 2. In the drawings,
the scanning lines 8 are represented with 8 (z+1), 8 (#) placed
anterior thereto and 8 (r-1) placed farther anterior thereto
while the data lines 7 are represented with 7 (m+1), 7(m) and
T(m-1).

[0042] For the sake of conveniences, the scanning line as
being scanned (or selected) is regarded as the 8 (#+1) in the
following description. Attention is paid to the Pixel 20 among
the plurality of pixels as selected by the scanning line 8 (+1).
The first TFT 21 and the second TFT 22 that are active devices
are a switching transistor and a driver transistor respectively.
The gate of the first TFT 21 is connected to the scanning line
8 (n+1) and the drain thereof is connected to the data line 7
(m+1) while the source thereof is connected to the gate of the
second TFT 22.

[0043] The drain of the second TFT 22 is connected
through a current supply line 10A to a current supply line 10.
The source thereof is connected to an anode of an OLED 24.
One terminal of a capacitor 23 for a data signal storage device
is connected to a point where the source of the first TFT 21
and the gate of the second TFT 22 connect while the other
terminal thereofis connected to the scanning line 8 (1) placed
anterior to the 8 (#+1).

[0044] In the circuit arrangement of one pixel as shown in
FIG. 2, one terminal of the capacitor 23 that is connected to
the point where the source of the first TFT 21 and the gate of
the second TFT 22 connect is of positive pole while the other
terminal thereof as connected to the scanning line 8 (») is of
negative pole. The OLED 24 is arranges such that an organic
emitting layer, which is not shown in the drawings, interposes
between the anode 25 and the cathode 26 thereof, the anode
25 being connected to the source of the second TFT 22 and the
cathode 26 being connected to an electrode provided on the
side of the same and comprising the pixel, which electrode is
not shown in the drawings.

[0045] In the above arrangement, the driving operation of
the respective pixels for display, which pixels are in connec-
tion with the prior scanning line 8 (r), is over wherein the
TFTs (the first TFTs) thereof are on off-state condition over
most of the one frame (or one field) period. That is, the electric
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potential of the scanning line 8(») is on a given low voltage
state, which state does not fluctuate during most of the one
frame (or field) period.

[0046] Thus, the capacitor 23 of the pixel in connection
with the scanning line 8 (»+1) as being scanned stably stores
a data signal as written therein from the data line 7 (m+1),
which allows the electric current that conducts into the OLED
24 through the second TFT 22 from the current supply line 10
to correctly correspond to the data signal as stored in the
capacitor. This also applies to all the pixels that are in con-
nection with the scanning line 8 (n+1).

[0047] The arrangement hereof allows the voltage of the
capacitor 23 for the data signal storage device to keep intact,
so that there is no case where the reference voltage of the
capacitor fluctuates owing to the inflow of the electric current
into the OLED that occurs in the prior display module as
shown in FIG. 10, with the result that there is no fluctuation of
the light emitting quantity of the OLED, which allows image
to be displayed with high quality. Further, the riddance of the
common voltage line of the display module as shown in FIG.
8 or 9 improves the aperture ratio of the pixel and avoids the
increase of the number ofthe production steps thereof, which
brings the production cost thereof to reduction.

[0048] Then, the arrangement of the display module
according to the present invention is more concretely
described below.

[0049] The data signal (image signal etc.) may be supplied
to the data line in analog or time sharing digital quantity, and
the system in which the area of the respective pixels is divided
may be incorporated. Normally, the pixel circuit is produced
by the low temperature polysilicone TFT technique. In this
case, it is preferred that the electrodes comprising the capaci-
tor utilize a layer of the channel and gate portions of the
transistor. The channel portion thereof is spaced apart from
the gate portion thereof by a thin insulating layer, which
allows an area for securing the capacitance as required to be
rendered narrower.

[0050] FIGS. 3 and 4 show a plane view of the vicinity of
one pixel of the display module according to the present
invention. In the drawings, reference numerals 7, 8 (») and 8
(n+1),and 10 indicate a data line, scanning lines, and a current
supply line respectively. One pixel is surrounded by the scan-
ning lines 8(r) and 8 (#+1) and the current supply line 10, in
which the first TFT 21, the second TFT 22, the capacitor 23,
the anode 25 of the OLED as indicated with the dotted line, a
contact hole 27 for connecting the data line 7, the scanning
lines 8(r2) and 8(r+1) as well as the current supply line 10 to
the respective TFTs and the capacitor 23, an aperture 28 to
receive an organic emitting layer therein are included.
[0051] The pixel circuitis surrounded by the current supply
line 10 to the OLEDs, which line is disposed vertically with
regard to the drawings in the same direction as the data line 7
to supply image signal and as such, and the gate lines 8(r) and
8(rn+1) as disposed horizontally with regard thereto. The
switching transistor for the first TFT 21 writes the data signal
supplied from the data line into the capacitor 23 of the pixel
circuit.

[0052] The dual gate system is adopted for the first TFT 21
in order to abate the decrease of the storage charge of the
capacitor 23 owing to leaking current. The driver transistor
for the second TFT 22 is disposed in folds in order to obtain
a comparatively large gate length. The capacitor 23 is dis-
posed under the wiring system in order to reduce the affect of
the pixel upon the aperture 28. The other pole (the other
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terminal) of the capacitor 23 is electrically connected to the
gate line that is scanned anterior to that being scanned.
[0053] There are two methods for the connection thereof to
the prior gate line according to which electrode (terminal) of
the capacitor 23 is connected thereto. FIG. 3 shows the case
where the lower electrode thereof is connected thereto while
FIG. 4 shows the case where the upper electrode thereof is
connected thereto.

[0054] Generally, it is required to make either of the elec-
trode thereof conductive for the purpose of forming a capaci-
tor by overlaying two electrodes one over another. The lower
electrode thereof is made from the same material as that for
the channel portion of the transistor, so that it is basically
required to perform doping operation on the whole surface
thereof by such method as ion implantation for the purpose of
making the whole surface thereof conductive. Such conduc-
tive material as metal is normally adopted for the upper elec-
trode thereof.

[0055] The ion implantation onto the whole surface of the
lower electrode thereof should be performed before the for-
mation of the upper electrode thereof, which is not desirable
because it increases the number of production process. The
polarity of the electrodes thereof is taken into considerations
in the present embodiment in order to dispense with the ion
implantation fro rendering the whole surface of the lower
electrode thereof conductive. It is known that the movement
of carrier occurs without performing the ion implantation on
the whole surface thereof so as to serve as a capacitor, pre-
suming that where the n-type ion doping is performed is a
low-tension side while where p-type ion doping is performed
is ahigh-tension side. Accordingly, the ion implantation is not
performed on the whole surface thereof, which is performed
after the formation of the upper electrode thereof in this
embodiment.

[0056] Provided that the first TFT 21 for the switching
transistor is of n-type transistor, the voltage applied to the gate
line is on low voltage or off-state condition during most of the
frame period and turns into on-state condition only during the
writing operation of the data signal. In this case, it is prefer-
able that where the lower electrode thereof is connected to the
prior gate line, the n-type ion implantation is performed while
the p-type ion implantation is performed where the upper
electrode thereof is connected thereto.

[0057] In the arrangement as shown in FIG. 3, the other
terminal of the capacitor 23 of the pixel under scanning is
connected through a contact hole 27 as shown therein to the
prior gate line 8(»).

[0058] Inthe arrangement as shown in FIG. 4, the gate line
8(r) extends over to the capacitor portion of the 8 (n+1) so as
to be used as an upper electrode of the same. Thus, the
switching transistor is connected to the lower electrode
thereof.

[0059] FIGS. 5(A)-(C) through 7(A)-(C) show the forma-
tion steps of the respective structural layers of the display
module as shown in FIG. 3, the references 5(A)-(C) through
7(A)-(C) in which drawings indicate the formation of the
respective structural layers. The layers as formed by the
respective steps are shown with visible outlines.

[0060] AtFIG.5(A),apolysilicone layer 30 for the channel
portion of the transistor and the lower electrode of the capaci-
tor is formed ona glass substrate not shown in the drawing, on
which layer laser annealing or heating operation is performed
for crystallization. Then, a first insulating layer is formed of
p-TEOS and as such on the annealed or heated layer.
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[0061] At FIG.5(B), aconductive layer 80 for the scanning
lines, the gate of the transistor and the upper electrode of the
capacitor is formed of titanium Ti or tungsten W and as such.
The n-type ion implantation is performed thereon by using
the upper electrode thereof as a mask layout.
[0062] At FIG.5(C),a second insulating layer is formed on
the conductive layer 80, on the required portions of which
layer contact holes 270 are made by means of the wet etching
method and so forth.
[0063] At FIG. 6(A), the drain of the transistor and the
current supply line are formed with an aluminum wiring 70,
the upper and lower sides of which wiring may be sandwiched
with titanium Ti or tungsten W and as such.
[0064] At FIG. 6(B), a third insulating layer is formed on
the aluminum wiring so as to form a contact hole 271 for an
anode.
[0065] At FIG. 6(C), ITO is coated thereon for an anode of
the OLED, on which patterning is performed so as to form an
anode 25.
[0066] At FIG. 7(A), a passivation film is coated on the
anode 25, through which file a hole is made so as to provide
an aperture 28 for receiving an organic emitting layer, which
aperture corresponds to the emitting region of the module.
[0067] AtFIG.7(B), anorganic emitting layer260is coated
on the aperture 28, which layer is coated on the region of the
aperture including the circumferential edge thereof. For color
display, an organic emitting layer to emit a given color light is
coated on the aperture of the respective pixels.
[0068] At FIG. 7(C), a cathode 26 to cover the organic
emitting layer 260 is formed so as to obtain a basic panel
substrate. Thereafter, this panel substrate is sealed by an
appropriate sealing structure so as to be put into a module
form. Through the above production steps, the display mod-
ule embodied in the present invention is obtained.
[0069] It should be noted that the present invention is not
limited to the OLED display module, but is also applicable to
another display module that emits light in the similar manner
to the OLED module.
[0070] As described above, according to the present inven-
tion, the occurrence of line defects resulting from the short-
circuit between the electrodes of the capacitor is prevented
and the increase of the number of production process is
avoided, so that the display module, the aperture ratio of the
respective pixels of which module is improved so as to allow
image to be displayed with high luminance and quality, is
provided.
What is claimed is:
1. A display device comprising:
a pixel including a light emitting region and a capacitor;
a data line which supplies data signals to the pixel; and
a current supply line which supplies electric current to the
pixel;
wherein the capacitor includes a first electrode, a second
electrode overlapping the first electrode in a planar view,
and an insulating layer between the first electrode and
the second electrode,
the data line is disposed at a first side of the light emitting
region,
the current supply line is disposed at a second side of the
light emitting region, the second side being opposite to
the first side,
the capacitor overlaps the current supply line in a planar
view, and
the first electrode overlaps the data lines in a planar view.
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2. The display device according to claim 1, wherein the first
electrode has a first portion which overlaps the second elec-
trode and a second portion which does not overlap the second
electrode,

the second portion has an extending part which extends
from the first portion to the first side, and

the extending part overlaps the data lines in a planar view.

3. The display device according to claim 1, wherein a
contact hole is disposed between the data line and the current
supply line, and

the first electrode overlaps the contact hole in a planar view.

4. The display device according to claim 3, wherein the
contact hole is disposed at an opposite side of the first elec-
trode from the second electrode,

the second electrode overlaps the contact hole in a planar
view, and

the contact hole exposes the first electrode.

5. The display device according to claim 1, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is directly
connected with the gate electrode.

6. The display device according to claim 1, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is formed at
a same layer of the gate electrode, and

the one of the first and second electrodes extends over to the
gate electrode.

7. A display device comprising:

a substrate;

a pixel including a light emitting region, a light emitting
layer, a first electrode, and a second electrode overlap-
ping the first electrode in a planar view, the first and
second electrodes disposed between the light emitting
layer and the substrate;

an insulating layer between the first electrode and the sec-
ond electrode;

a data line which supplies data signals to the pixel; and

a current supply line which supplies electric current to the
pixel;

wherein the data line is disposed at a first side of the light
emitting region,

the current supply line is disposed at a second side of the
light emitting region, the second side being opposite to
the first side,

the first and second electrodes overlap the current supply
line in a planar view, and

the first electrode overlaps the data lines in a planar view.

8. The display device according to claim 7, wherein the
insulating layer and the first and second electrodes are stacked
above the substrate and form a capacitor, and

the capacitor holes a data voltage in accordance with one of
the data signals.

9. The display device according to claim 7, wherein the first
electrode has a first portion which overlaps the second elec-
trode and a second portion which does not overlap the second
electrode,

the second portion has an extending part which extends
from the first portion to the first side, and

the extending part overlaps the data lines in a planar view.

10. The display device according to claim 7, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is directly
connected with the gate electrode.



US 2015/0372071 Al

11. The display device according to claim 7, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is formed at
a same layer of the gate electrode, and

the one of the first and second electrodes extends over to the
gate electrode.

12. A display device comprising:

a first pixel including a first light emitting region and a
capacitor;

a second pixel including a second light emitting region;

a third pixel including a third light emitting region;

a data line which supplies data signals to the first pixel and
extends in a first direction; and

a current supply line which supplies electric current to the
first pixel and extends in the first direction;

wherein the first to third light emitting regions are aligned
in a second direction intersecting with the first direction

the second light emitting region is disposed at a first side of
the first light emitting region,

the third light emitting region is disposed at a second side
of the first light emitting region, the second side being
opposite to the first side,

the data line gets through an area between a center of the
first light emitting region and a center of the second light
emitting region,

the current supply line gets through an area between a
center of the first light emitting region and a center of the
third light emitting region,

the capacitor includes a first electrode, a second electrode
overlapping the first electrode, and an insulating layer
between the first electrode and the second electrode,
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the capacitor overlaps the current supply line in a planar

view, and

the first electrode overlaps the data lines in a planar view.

13. The display device according to claim 12, wherein the
first electrode has a first portion and a second portion,

the first portion overlaps the second electrode, and

the second portion extends in the second direction and does

not overlap the second electrode.

14. The display device according to claim 13, wherein the
first portion is wider than the second portion.

15. The display device according to claim 13, wherein the
second portion overlaps the data lines in a planar view.

16. The display device according to claim 12, wherein a
conductive layer which extends in a second direction and gets
through the first to third pixels,

the first electrode and the conductive layer are formed at a

same layer continuously.

17. The display device according to claim 12, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is directly

connected with the gate electrode.

18. The display device according to claim 12, further com-
prising a thin film transistor including a gate electrode,

wherein one of the first and second electrodes is formed at

a same layer of the gate electrode, and

the one of the first and second electrodes extends over to the

gate electrode.
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