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IMAGE DISPLAY APPARATUS

CROSS REFERENCES TO RELATED
APPLICATIONS

[0001] This is a Continuation Application of U.S. patent
application Ser. No. 13/920,452, filed Jun. 18, 2013, which is
a Continuation Application of U.S. patent application Ser.
No. 12/461,450filed Aug. 12, 2009, now U.S. Pat. No. 8,502,
808, issued on Aug. 6, 2013, which in turn claims priority
from Japanese Application No.: 2008-226759, filed on Sep. 4,
2008, the entire contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Thepresent invention relates to image display appa-
ratus, and for example, can be applied to an active matrix
image display apparatus including an organic EL (Electro
Luminescence) element. The present invention enables a wit-
ing pattern on an insulating substrate to be efficiently
arranged compared to the related art by having a dummy
region arranged at an outermost periphery of a display unit as
a scanning line coupling region or a pitch conversion region,
or by having a power supply scanning line commonly used by
a pixel circuit of odd-numbered lines and a pixel circuit of
even-numbered lines.

[0004] 2. Description of Related Art

[0005] In recent years, development of the active matrix
image display apparatus using the organic EL element is
advancing. The image display apparatus using the organic EL
element is an image display apparatus that utilizes a luminous
phenomenon of an organic thin-film that emits light by appli-
cation of electric field. The organic EL element can be driven
at an application voltage of smaller than or equal to 10[V].
Therefore, this type of image display apparatus can reduce the
power consumption. The organic EL element is a self-lumi-
nous element. Therefore, this type of image display apparatus
may not include a backlight device, and thus can have lighter
weight and can be thinned. The organic EL element has a
characteristic in that a response speed is fast or about a few
pseconds. Therefore, this type of image display apparatus has
acharacteristic in that a residual image barely generates when
displaying a moving image.

[0006] Specifically, the active matrix image display appa-
ratus using the organic EL element arranges a pixel circuit
including the organic EL element and a drive circuit for
driving the organic EL element in a matrix form to form a
display unit. This type of image display apparatus drives each
pixel circuit by the signal line drive circuit and the scanning
line drive circuit arranged at the periphery of the display unit
by way of the signal line and the scanning line arranged in the
display unit to display the desired image.

[0007] Regarding the image display apparatus using the
organic EL element, Japanese Patent Application Laid-Open
No. 2007-310311 discloses a method of configuring a pixel
circuit using two transistors. Therefore, the configuration can
be simplified according to the method disclosed in Japanese
Patent Application Laid-Open No. 2007-310311. Japanese
Patent Application Laid-Open No. 2007-310311 also dis-
closes a configuration of correcting the variation in the thresh-
old voltage of the drive transistor for driving the organic EL
element and the variation in the mobility. Therefore, degra-
dation in image quality caused by the variation in the thresh-
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old value of the drive transistor and the variation in the mobil-
ity can be prevented according to the configuration disclosed
in Japanese Patent Application Laid-Open No. 2007-310311.
[0008] FIG. 14 is a block diagram showing an image dis-
play apparatus disclosed in Japanese Patent Application Laid-
Open No. 2007-310311. The image display apparatus 1 has a
display unit 2 formed on an insulating substrate of glass and
the like. The image display apparatus 1 has a signal line drive
circuit 3 and a scanning line drive circuit 4 formed at the
periphery of the display unit 2.

[0009] The display unit 2 is formed by arranging a pixel
circuit 5 in a matrix form, where the organic EL element
arranged in the pixel circuit 5 forms a pixel (PIX) 6. In an
image display apparatus for color image, one pixel is formed
by a plurality of sub-pixels of red, green, and blue, and thus
the display unit 2 is configured by sequentially arranging the
pixel circuits 5 for red, for green, and for blue respectively
configuring the sub-pixels of red, green, and blue in the case
of the image display apparatus for color image.

[0010] The signal line drive circuit 3 outputs a drive signal
Ssig for the signal line to a signal line DTL arranged in the
display unit 2. More specifically. the signal line drive circuit
3 sequentially latches image data D1 input in a raster scanning
order and allocates the image data D1 to the signal line DTL,
and then performs the digital-analog conversion process in
the data scan circuit 3A. The signal line drive circuit 3 pro-
cesses the digital-analog conversion result, and generates the
drive signal Ssig. The image display apparatus 1 thereby sets
a tone of each pixel circuit 5 in a so-called line sequential
manner.

[0011] The scanning line drive circuit 4 outputs a write
signal WS and a drive signal S to the scanning line WSL for
write signal and the scanning line DSL for power supply,
respectively, arranged in the display unit 2. The write signal
WS is a signal for ON/OFF controlling a write transistor
arranged in each pixel circuit 5. Thedrive signal DS is a signal
for controlling the drain voltage of the drive transistor
arranged in each pixel circuit 5. The scanning line drive
circuit 4 processes a predetermined sampling pulse SP with a
clock CK and generates the write signal WS and the drive
signal DS in a write scan circuit (WSCN) 4A and a drive scan
circuit (DSCM) 4B.

[0012] FIG. 15 is a connection diagram showing the con-
figuration of the pixel circuit 5 in detail. The pixel circuit 5 has
a cathode of the organic EL element 7 set to a predetermined
negative side voltage, where such negative side voltage is set
to the voltage of the earth line in the example of FIG. 15. The
pixel circuit 5 has an anode of the organic EL element 8
connected to a source of the drive transistor Tr2. The drive
transistor Tr2 is an N-channel transistor including TFT. The
pixel circuit 5 has the drain of the drive transistor Tr2 con-
nected to the power supply scanning line DSL, and the power
supply drive signal DS is provided to the scanning line DSL
from the scanning line drive circuit 4. The pixel circuit 5 then
current drives the organic EL element 8 using the drive tran-
sistor Tr2 of the source-follower circuit configuration.
[0013] The pixel circuit 5 has a retention capacity Cs
arranged between the gate and the source of the drive transis-
tor Tr2, and the gate side voltage of the retention capacity Cs
is set to the voltage of the drive signal Ssig by the write signal
WS. As a result, the pixel circuit 5 current drives the organic
EL element 8 with the drive transistor Tr2 by the gate-source
voltage Vgs corresponding to the drive signal Ssig. In FIG.
15, a capacity Cel is a stray capacitance of the organic EL
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element 8. In the following description, the capacity Cel has
a sufficiently large capacity compared to the retention capac-
ity Cs, and the parasitic capacitance of the gate node of the
drive transistor Tr2 is sufficiently small compared to the
retention capacity Cs.

[0014] In other words, the pixel circuit 5 has the gate of the
drive transistor Tr2 connected to the signal line DTL by way
of the write transistor Tr1 that ON/OFF operates by the write
signal WS. The write transistor Tr1 is an N-channel transistor
including TFT. The signal line drive circuit 3 switches the
tone setting voltage Vsig and the threshold voltage correction
fixed voltage Vofs at a predetermined timing, and outputs the
drive signal Ssig. The threshold voltage correction fixed volt-
age Vofs is a fixed voltage used to correct the variation in the
threshold voltage of the drive transistor Tr2. The tone setting
voltage Vsig is a voltage instructing the light emission lumi-
nance of the organic EL element 8, and is a voltage obtained
by adding the threshold voltage correction fixed voltage Vofs
to the tone voltage Vin. The tone voltage Vin is a voltage
corresponding to the light emission luminance of the organic
EL element 8. The tone voltage Vin is generated for every
signalline DTL by performing digital-analog conversion pro-
cess on the image data D1 allocated to each signal line DTL.
[0015] Asshownin FIG. 16, the pixel circuit 5 has the write
transistor Trl set to the OFF state by the write signal WS
during the light emission period of light emitting the organic
EL element 8 (FIG. 16A). The pixel circuit 5 has the power
supply voltage Ve supplied to the drive transistor Tr2 by the
power supply drive signal DS during the light emission period
(FIG. 16B). The pixel circuit 5 thus light emits the organic EL
element 8 with the drive current Ids corresponding to the
gate-source voltage Vgs (FIG. 16D and 16E) of the drive
transistor Tr2 or the inter-terminal voltage of the retention
capacity Cs during the light emission period.

[0016] In the pixel circuit 5, the power supply drive signal
DS reduces to a predetermined fixed voltage Vss at time point
t0 when the light emission period ends (FI1G. 16B). The fixed
voltage Vss is a voltage sufficiently low to function the drain
of the drive transistor Tr2 as a source, and is a voltage lower
than the cathode voltage of the organic EL element 8.
[0017] As shown in FIG. 18, in the pixel circuit 5, the
accumulated charges of the organic EL element 8 side end of
the retention capacity Cs flow out to the scanning line via the
drive transistor Tr2. As a result, in the pixel circuit 5, the
source voltage Vs of the drive transistor Tr2 reduces to sub-
stantially the voltage Vss (FIG. 16E), and the organic EL
element 8 stops light emission. Furthermore, in the pixel
circuit 5, the gate voltage Vg of the drive transistor Tr2 lowers
in conjunction with the lowering of the source voltage Vs
(FIG. 16D).

[0018] The pixel circuit 5 has the write transistor Trl
switched to the ON state by the write signal WS at the fol-
lowing predetermined time point t1 (FIG. 16A), and the gate
voltage Vg of the drive transistor Tr2 is set to the threshold
voltage correction fixed voltage Vofs set to the signal line
DTL (FIG. 16C and 16D). As shown in FIG. 19, the pixel
circuit 5 has the gate-source voltage Vgs of the drive transistor
Tr2 set to substantially the voltage Vofs-Vss. The pixel circuit
5 has the voltage Vofs-Vss set to a voltage greater than the
threshold voltage Vth of the drive transistor Tr2 setting the
voltages Vofs, Vss.

[0019] Thereafter, in the pixel circuit 5, the drain voltage of
the drive transistor Tr2 reduces to the power supply voltage
Vee by the drive signal DS at time point t2 (FIG. 16B). As
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shown in FIG. 20, in the pixel circuit 5, the charging current
1ds flows in from the power supply Vce to the organic EL
element 8 side end of the retention capacity Cs through the
drive transistor Tr2. As a result, the voltage Vs on the organic
EL element 8 side end of the retention capacity Cs gradually
rises in the pixel circuit 5. In this case, in the pixel circuit 5, the
current Ids flowing into the organic EL element 8 through the
drive transistor Tr2 is used only in charging the capacity Cel
and the retention capacity Cs of the organic EL element 8, and
as a result, only the source voltage Vs of the drive transistor
Tr2 is merely raised without light emitting the organic EL
element 8.

[0020] In the pixel circuit 5, the flowing in of the charging
current Ids through the drive transistor Tr2 stops when the
inter-terminal voltage of the retention capacity Cs becomes
the threshold voltage Vth of the drive transistor Tr2. There-
fore, in this case, the rise of the source voltage Vs of the drive
transistor Tr2 stops when the potential difference of both ends
of the retention capacity Cs becomes the threshold voltage
Vth of the drive transistor Tr2. The pixel circuit 5 thus dis-
charges the inter-terminal voltage of the retention capacity Cs
through the drive transistor Tr2, and sets the inter-terminal
voltage of the retention capacity Cs to the threshold voltage
Vth of the drive transistor Tr2.

[0021] When a sufficient time for setting the inter-terminal
voltage of the retention capacity Cs to the threshold voltage
Vth of the drive transistor Tr2 has elapsed and time point 3 is
reached, the pixel circuit 5 has the write transistor Trl
switched to the OFF state by the write signal, as shown in FIG.
21 (FIG. 16A). Subsequently, as shown in FIG. 22, the volt-
age of the signal line DTL is set to the tone setting voltage
Vsig (=Vin+Vols).

[0022] The pixel circuit 5 has the write transistor Tr1 set to
the ON state in the following time point t4 (FIG. 16A). As
shown in FIG. 23, the pixel circuit 5 has the gate voltage Vg
of the drive transistor Tr2 set to the tone setting voltage Vsig,
and the gate-source voltage Vgs of the drive transistor Tr2 set
to the voltage in which the threshold voltage Vth of the drive
transistor Tr2 is added to the tone voltage Vin. The pixel
circuit 5 can effectively avoid the variation of the threshold
voltage Vith of the drive transistor Tr2 and drive the organic
EL element 8, and can prevent degradation in image quality
due to variation in the light emission luminance of the organic
EL element 8.

[0023] When setting the gate voltage Vg of the drive tran-
sistor Tr2 to the tone setting voltage Vsig, the pixel circuit 5
has the gate of the drive transistor Tr2 connected to the signal
line DTL for a constant period while holding the drain voltage
of the drive transistor Tr2 at the power supply voltage Vce.
The variation in the mobility p of the drive transistor Tr2 is
thereby also corrected in the pixel circuit 5.

[0024] Inother words, whenthe write transistor Trl is set to
the ON state and the gate of the transistor Tr2 is connected to
the signal line DTL with the inter-terminal voltage of the
retention capacity Cs set to the threshold voltage Vth of the
drive transistor Tr2, the gate voltage Vg of the drive transistor
Tr2 gradually rises from the fixed voltage Vofs and is set to the
tone setting voltage Vsig.

[0025] In the pixel circuit 5, the write time constant for the
rise of the gate voltage Vg of the drive transistor Tr2 is set
short compared to the time constant for the rise of the source
voltage Vs by the drive transistor Tr2.

[0026] In this case, when the write transistor Trl is ON
operated, the gate voltage Vg of the drive transistor Tr2 rap-
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idly rises to the tone setting voltage Vsig (Vofs+Vin). In time
of the rise of the gate voltage Vg, the source voltage Vs of the
drive transistor Tr2 does not fluctuate if the capacity Cel of
the organic EL element 8 is sufficiently large compared to the
retention capacity Cs.

[0027] However, if the gate-source voltage Vgs of the drive
transistor Tr2 becomes greater than the threshold voltage Vth,
the current Ids flows in from the power supply Vce via the
drive transistor Tr2, and the source voltage Vs of the drive
transistor Tr2 gradually rises. As a result, in the pixel circuit 5,
the inter-voltage voltage of the retention capacity Cs dis-
charges from the drive transistor Tr2, and the rising speed of
the gate-source voltage Vgs lowers.

[0028] The discharge speed of the inter-terminal voltage
changes according to the ability of the drive transistor Tr2.
More specifically, the discharge speed becomes faster the
larger the mobility p of the drive transistor Tr2.

[0029] As a result, the pixel circuit 5 is set such that the
inter-terminal voltage of the retention capacity Cs lowers for
the drive transistor Tr2 of large mobility p, and the variation in
the light emission luminance due to the variation of the mobil-
ity is corrected. The amount of lowering of the inter-terminal
voltage related to the correction of the mobility 1 is shown as
AV in FIG. 16, FIG. 23, and FIG. 24.

[0030] In the pixel circuit 5, the write signal WS falls at
time point t5 after the elapse of the correction period of the
mobility. As a result, the pixel circuit 5 starts the light emis-
sion period, and light emits the organic EL element 8 by the
drive current Ids corresponding to the inter-terminal voltage
of the retention capacity Cs, as shown in FIG. 24. When the
light emission period starts, the gate voltage Vg and the
source voltage Vs of the drive transistor Tr2 rise by a so-called
boot strap circuit in the pixel circuit 5. Vel in FIG. 24 is the
voltage of the amount of rise.

[0031] Therefore, the pixel circuit 5 executes the prepara-
tion of the process of correcting the threshold voltage of the
drive transistor Tr2 during a period in which the gate voltage
of the drive transistor Tr2 is lowered to the voltage Vss from
time point t0 to time point 2. In the following period from time
point 2 to time point t3, the inter-terminal voltage of the
retention capacity Cs is set to the threshold voltage Vth of the
drive transistor Tr2, and the threshold voltage of the drive
transistor Tr2 is corrected. From time pointt4 to time point t5,
the mobility of the drive transistor Tr2 is corrected and the
tone setting voltage Vsig is sampled.

[0032] Japanese Patent Application Laid-Open No. 2007-
133284 proposes a configuration of executing a process of
correcting the variation in the threshold voltage of the drive
transistor Tr2 over plural times. According to the configura-
tion of the disclosure in Japanese Patent Application Laid-
Open No. 2007-133284, sufficient time can be given to the
correction of the variation of the threshold voltage even if
higher accuracy is achieved and the time assigned to tone
setting of the pixel circuit is reduced. Therefore, degradation
in image quality due to the variation of the threshold voltage
can be prevented even when the accuracy is increased.
[0033] Therefore, a display apparatus capable of maintain-
ing high image quality even when the accuracy is increased is
obtained with a simple configuration by applying the method
disclosed in Japanese Patent Application Laid-Open No.
2007-133284 to the method disclosed in Japanese Patent
Application Laid-Open No. 2007-310311.

[0034] FIG. 25 is atime chart of the pixel circuit that can be
assumed when the method disclosed in Japanese Patent

Feb. 27,2014

Application Laid-Open No. 2007-133284 is applied to the
method disclosed in Japanese Patent Application Laid-Open
No. 2007-310311, in comparison to FIG. 16.

[0035] Inthiscase, the tone setting voltage Vs of each pixel
circuit 5 connected to the signal line DTL is output to the
signal line DTL with the threshold voltage correction fixed
voltage Vofs in between. In the pixel circuit 5, the write signal
WS is intermittently raised in correspondence to the drive of
the signal line DTL, and the inter-terminal voltage of the
retention capacity Cs is discharged through the drive transis-
tor Tr2 in aplurality of periods. Specifically, in the example of
FIG. 25, the variation correction of the threshold voltage of
the drive transistor Tr2 is executed in four periods of periods
T1, T2, T3, and T4, and then the mobility correction process
and the tone setting process are executed in period T5. In FIG.
25, VD is a vertical synchronization signal.

[0036] FIG. 26 is a plan view showing an image display
apparatus disclosed in Japanese Patent Application Laid-
Open No. 2007-133284. The image display apparatus 1 has
the display unit 2 formed at substantially the middle of the
insulating substrate 11 of glass and the like. A signal line
integrated circuit 13 and a scanning line integrated circuit 14
configuring the signal line drive circuit 3 and the scanning
line drive circuit 4, respectively, are arranged at the periphery
of the display unit 2. The integrated circuits 13, 14 are
mounted on flexible wiring substrates 15 and 16, and then
connected to the insulating substrate 11 through the flexible
wiring substrates 15 and 16, and the flexible wiring substrates
15 and 16 are bent and arranged on the rear surface side of the
insulating substrate 11. The image display apparatus 1 has a
flexible wiring substrate 17 for supplying power and the like
connected at four corners of the insulating substrate 11.
[0037] FIG. 27 is a plan view showing the area between the
display unit 2 and the scanning line integrated circuit 14
shown with reference number A in FIG. 26 in a partially
enlarged manner. The display unit 2 has a dummy region
arranged at the outermost periphery of the effective display
region, where equalization of the thermal profile is achieved
when annealing the drive transistor Tr2 and the like using a
dummy pixel circuit 5D arranged in the dummy region.
Therefore, in the display unit 2, a region excluding the
dummy region is the effective display region.

[0038] Thedisplay unit 2 is formed such that the pixel pitch
in the vertical direction is 300 [um]. The scanning line inte-
grated circuit 14 is arranged with an electrode at an extremely
small pitch, smaller than the pitch obtained by dividing the
pixel pitch of the display unit 2 by the number of scanning
lines assigned to one pixel circuit 5. Similarly, the signal line
integrated circuit 13 is also arranged with an electrode at a
pitch extremely short with respect to the pixel pitch of the
display unit 2.

[0039] Inthe image display apparatus 1 of the related art, a
pitch conversion region is arranged at the periphery of the
display unit 2, where the pitch of the wiring pattern P by the
electrode pitch of the integrated circuits 14, 15 is enlarged to
the pitch of the signal line DTL, and the scanning lines DSL
and WSL and connected to the signal line DTL, and the
scanning lines DSL, and WSL in the pitch conversion region.

SUMMARY OF THE INVENTION

[0040] The wiring patterns of the signal line DTL and the
scanning lines DSL and WSL are desirably efficiently
arranged on the insulating substrate 11. In other words, the
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image display apparatus can have a narrower frame if the
wiring patterns are efficiently arranged at the area other than
the display unit 2.

[0041] In each pixel circuit 5, on the other hand, the pro-
portion of the wiring pattern occupying one pixel can be
reduced and the yield can be enhanced if the wiring patterns
are efficiently arranged. In some cases, short-circuit accidents
and the like of the wiring pattern also can be effectively
responded.

[0042] The present invention addresses the above-identi-
fied, and other issues associated with conventional methods
and apparatus, and it is desirable to provide a new and
improved image display apparatus capable of more efficiently
arranging the wiring patterns on the insulating substrate com-
pared to the related art.

[0043] According to an embodiment of the present inven-
tion, a display unit is formed by arranging pixel circuits on an
insulating substrate in a matrix form. An integrated circuit for
a signal line and a scanning line mounted on the insulating
substrate is connected to a signal line and a scanning line of
the display unit by the wiring pattern formed on the insulating
substrate, and the integrated circuit for the scanning line
outputs a drive signal of the scanning line to the wiring pattern
for every unit in which the display unit is grouped by plural
lines, has the pitch of the wiring pattern converted from the
pitch of the terminal of the integrated circuit to the pitch of the
corresponding unit in a pitch conversion region, and one
wiring pattern by the pitch conversion region then connected
to a plurality of scanning lines of the corresponding unit in a
scanning line coupling region. The display unit has a dummy
region arranged with a dummy pixel circuit formed at an
outermost periphery, all or part of the scanning line coupling
region being arranged in the dummy region.

[0044] Furthermore, according to another embodiment of
the present invention, a display unit is formed by arranging
pixel circuits on an insulating substrate in a matrix form. An
integrated circuit for a signal line and a scanning line mounted
on the insulating substrate is connected to a signal line and a
scanning line of the display unit by the wiring pattern formed
on the insulating substrate, and the integrated circuit for the
signal line or the scanning line has a pitch of the wiring
pattern converted from a pitch of the terminal of the integrated
circuit to a pitch of the corresponding signal line or the scan-
ning line, and connected to the signal line or the scanning line
in a pitch conversion region. The display unit has a dummy
region arranged with a dummy pixel circuit arranged at an
outermost periphery, all or part of the pitch conversion region
being arranged in the dummy region.

[0045] Furthermore, according to another embodiment of
the present invention, a display unit is formed by arranging
pixel circuits on an insulating substrate in a matrix form, and
an integrated circuit for a signal line and a scanning line
mounted on the insulating substrate is connected to a signal
line and a scanning line of the display unit by the wiring
pattern formed on the insulating substrate. Here, the display
unit has the scanning line of a power supply drive signal
commonly used by a pixel circuit of an odd-numbered line
and a pixel circuit of a following even-numbered line.
[0046] According to the above configuration, the wiring
pattern can be efficiently arranged at the periphery of the
display unit by arranging all or part of the scanning line
coupling region in the dummy region formed at the outermost
periphery of the display unit. Therefore, the frame of the
image display apparatus can be narrowed.
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[0047] According to the above configuration, the wiring
pattern can be efficiently arranged at the periphery of the
display unit by arranging all or part of the pitch conversion
region in the dummy region formed at the outermost periph-
ery of the display unit. Therefore, the frame of the image
display apparatus can be narrowed.

[0048] According to the above configuration, the wiring
pattern can be efficiently arranged with respect to the con-
figuration of the pixel circuit arranged at the display unit by
commonly using the scanning line of the power supply drive
signal between the pixel circuit of odd-numbered line and the
pixel circuit of even-numbered line. The proportion of the
wiring pattern occupying one pixel can be reduced, and the
vyield can be enhanced.

[0049] According to the embodiments of the present inven-
tion, the wiring pattern can be efficiently arranged on the
insulating substrate compared to the related art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG. 1 is a plan view showing an image display
apparatus according to a first embodiment of the present
invention;

[0051] FIG. 2 is a connection diagram showing the image
display apparatus according to the first embodiment of the
present invention;

[0052] FIGS. 3A to 3F are a time chart describing the
operation of a pixel circuit in the image display apparatus of
FIG. 2;

[0053] FIGS. 4A to 4C4 are a time chart describing the
operation of the image display apparatus of FIG. 2;

[0054] FIG. 5 is a plan view describing the image display
apparatus of FIG. 1,

[0055] FIG. 6 is a plan view showing an image display
apparatus according to a second embodiment of the present
invention;

[0056] FIG. 7 is a plan view showing a layout of a pixel
circuit in the image display apparatus of FIG. 6;

[0057] FIG. 8 is a plan view showing an image display
apparatus according to a third embodiment of the present
invention;

[0058] FIG. 9 is a plan view describing the layout of the
pixel circuit of FIG. 8;

[0059] FIG. 10 is a plan view showing a layout of a pixel
circuit in the image display apparatus of FIG. 6;

[0060] FIG.11isaconnection diagram in the layout of FIG.
9;

[0061] FIGS. 12A to 12C2C are a time chart describing an
image display apparatus according to another embodiment of
the present invention;

[0062] FIG. 13 is a plan view showing an image display
apparatus according to another embodiment different from
FIG. 12;

[0063] FIG. 14 is a block diagram showing an image dis-
play apparatus of the related art;

[0064] FIG. 15 is a connection diagram showing detailed
configuration of the image display apparatus of FIG. 14;
[0065] FIGS. 16A to 16E are a time chart describing the
operation of the image display apparatus of FIG. 14;

[0066] FIG. 17 is a connection diagram describing the
operation of the image display apparatus of FIG. 14;

[0067] FIG. 18 is a connection diagram providing the
description following FIG. 17,

[0068] FIG. 19 is a connection diagram providing the
description following FIG. 18,
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[0069] FIG. 20 is a connection diagram providing the
description following FIG. 19;

[0070] FIG. 21 is a connection diagram providing the
description following FIG. 20;

[0071] FIG. 22 is a connection diagram providing the
description following FIG. 21,

[0072] FIG. 23 is a connection diagram providing the
description following FIG. 22;

[0073] FIG. 24 is a connection diagram providing the
description following FIG. 23;

[0074] FIGS. 25A to 25F are a time chart describing a case
in which the threshold voltage correction process is executed
over plural periods;

[0075] FIG. 26 is a plan view showing a connection of the
image display apparatus of the related art; and

[0076] FIG. 27 is a plan view showing the image display
apparatus of FIG. 26 in a partially enlarged manner.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0077] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference numerals, and repeated explanation of these
structural elements is omitted.

FIRST EMBODIMENT
Configuration of the Embodiment

[Overall Configuration]

[0078] FIG. 2is a block diagram showing an image display
apparatus according to a first embodiment of the present
invention comparison with FIG. 15. The image display appa-
ratus 21 is configured the same as the image display apparatus
1 of FIG. 15 other than that the configurations of the signal
line drive circuit 23 and the scanning line drive circuit 24 are
different. Therefore, the configuration same as the image
display apparatus of FIG. 15 are denoted with corresponding
reference numbers, and redundant description will be omit-
ted.

[0079] The image display apparatus 21 is formed with a
display unit 22 by arranging the pixel circuit in a matrix form
on the insulating substrate made of glass and the like, where
the signal line drive circuit 23 and the scanning line drive
circuit 24 are arranged at the periphery of the display unit 22
on the insulating substrate. The display unit 22 is configured
the same as the display unit 2 other than that the layout on the
glass substrate is different.

[0080] The signal line drive circuit 23 outputs the signal
line drive signal Ssig to the signal line DTL arranged on the
display unit 22. In other words, the signal line drive circuit 23
sequentially latches the image data D1 input in a raster scan-
ning order and allocates the image data D1 to the signal line
DTL, and then performs the digital-analog conversion pro-
cess to generate the tone voltage Vin in a data scan circuit
23A. The data scan circuit 23 A adds the variation correction
fixed voltage Vofs to the tone voltage Vin and generates the
tone setting voltage Vsig(=Vin+Vofs).

[0081] The data scan circuit 23A outputs the tone setting
voltage Vsig, the variation correction fixed voltage Vofs, and
light-off reference voltage Vini sequentially and cyclically to
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the signal line DTL by a selector 26 that sequentially switches
the contacting point by a selector control signal SEL output
from a timing generator 25 (see FIG. 3D). The light-off ref-
erence voltage Vini is a reference voltage for stopping the
light emission of the pixel circuit 5, and is a voltage suffi-
ciently lower than the variation correction fixed voltage Vofs.
Specifically, the light-off reference voltage Vini is a voltage of
lower than or equal to a voltage Vcath+Vthel+Vth in which
the threshold voltage Vthel of the organic EL element 8 and
the threshold voltage Vth of the drive transistor Tr2 are added
to the cathode voltage Vcath of the organic EL element 8. The
image display apparatus 1 sets the tone of each pixel circuit 5
in a so-called line sequential manner.

[0082] The scanning line drive circuit 24 processes a pre-
determined sampling pulse SP with a clock CK to generate a
write signal WS and a drive signal DS in a write scan circuit
(WSCN) 24A and a drive scan circuit (DSCN) 24B, and
outputs the write signal WS and the drive signal DS to the
corresponding scanning lines WSL and DSL.

[0083] FIG. 3 is a timing chart describing the operation of
the pixel circuit 5 by the drive signals Ssig, WS, and DS, in
comparison to FIG. 25. The pixel circuit 5 has a write tran-
sistor Trl set to the OFF state by the write signal WS (FIG.3A
and 3C) and the power supply voltage Vce supplied to the
drive transistor Tr2 by the power supply drive signal DS (FIG.
3B during the light emission period. As a result, the pixel
circuit 5 light emits the organic EL element 8 with the drive
current Ids corresponding to the gate-source voltage Vgs
(FIGS. 3E and 3F) of the drive transistor Tr2 or the inter-
terminal voltage of the retention capacity Cs during the light
emission period.

[0084] In the pixel circuit 5, the write signal WS is raised
and the write transistor Trl is set to the ON state, and the
inter-terminal voltage of the retention capacity Cs is set to the
light-off reference voltage Vini at time point t0 when the light
emission period ends. The pixel circuit 5 thus reduces the
inter-terminal voltage of the retention capacity Cs to lower
than or equal to the threshold voltage Vth of the drive tran-
sistor Tr2, and stops the drive of the organic EL element 8§ by
the drive transistor Tr2.

[0085] Subsequently. in the pixel circuit 5, the power sup-
ply drive signal DS falls to a predetermined fixed voltage Vss
at a predetermined time point t1 (FIG. 3B). Thus, the accu-
mulated charges on the organic EL element 8 side end of the
retention capacity Cs flow out to the scanning line through the
drive transistor Tr2 in the pixel circuit 5. As a result, in the
pixel circuit 5, the source voltage Vs of the drive transistor Tr2
reduces to substantially the voltage Vss (FIG. 3F), and the
gate voltage Vg of the drive transistor Tr2 lowers in conjunc-
tion with the reduction of the source voltage Vs (FIG. 3E).
The pixel circuit 5 thus has the source side end voltage of the
retention capacity Cs set in relation to the preparation process
of the threshold voltage correction process of the drive tran-
sistor Tr2.

[0086] The power supply drive signal DS then falls to the
power supply voltage Vec at the subsequent predetermined
time point (2 in the pixel circuit 5 (FIG. 3B). Thereafter, the
pixel circuit 5 has the write transistor Trl switched to the ON
state by the write signal WS during the period in which the
drive signal Ssig of the signal line DTL is set to the threshold
value voltage correction fixed voltage Vofs (FIGS. 3C and
3D). The pixel circuit 5 thus has the gate side end voltage of
the retention capacity Cs set and the inter-terminal voltage of
the retention capacity Cs set to the voltage of greater than or
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equal to the threshold voltage Vth of the drive transistor Tr2 in
relation to the preparation process of the threshold voltage
correction process of the drive transistor Tr2. When the inter-
terminal voltage of the retention capacity Cs rises to the
voltage of greater than or equalto the threshold voltage Vth of
the drive transistor Tr2, the threshold voltage correction pro-
cess of the drive transistor Tr2 is executed in the pixel circuit
5. In the following description, the period of executing the
threshold voltage correction process of the drive transistor
Tr2 is indicated with symbol A. Therefore, in the example of
FIG. 3, the period of executing the threshold voltage correc-
tion process of the drive transistor Tr2 is executed in four
periods.

[0087] The pixel circuit 5 subsequently has the write tran-
sistor Tr1 set to the ON state for a constant period in a period
in which the drive signal Ssig of the signal line DTL is set to
the corresponding tone setting voltage Vsig (FIG. 3C). As a
result, the pixel circuit 5 corrects the variation of the mobility
pofthe drive transistor Tr2 to set the inter-terminal voltage of
the retention capacity Cs to the voltage corresponding to the
tone setting voltage Vsig, and starts the light emission period.
The pixel circuit 5 then can drive the organic EL element 8
while effectively avoiding the variation of the threshold volt-
age Vth of the drive transistor Tr2, and can prevent degrada-
tion in image quality due to variation of the light emission
luminance ofthe organic EL element 8. A period of correcting
the variation of the mobility and setting the tone is indicated
with symbol B. A period of setting the light-off reference
voltage Vini is indicated with symbol C.

[0088] Inthe example of FIG. 3, the image display appara-
tus 21 starts the threshold voltage correction process, and then
holds, until setting the light-off reference voltage Vini, the L
level voltage WS-L1 of the write signal WS to a voltage
higher than the L level voltage WS-L2 in a period other than
the above period. The image display apparatus 21 thus pre-
vents leakage current of the write transistor Tr1, and prevents
fluctuation of the inter-terminal voltage of the retention
capacity Cs by the leakage current.

[0089] In place of the light-off reference voltage Vini, the
write signal WS may be ON operated to start the non-light
emission period at the timing of the variation correction fixed
voltage Vofs. In this case, the light-off reference voltage Vini
is omitted, and the drive signal Ssig of the signal line DTL
may be generated by the repetition of the tone setting voltage
Vsig and the variation correction fixed voltage Vofs.

[Unit Drive]

[0090] In this embodiment, the light emission period and
the non-light emission period respectively starts by the setting
of the terminal voltage of the retention capacity Cs in the pixel
circuit 5. Therefore, the process of dropping the power supply
drive signal DS to the voltage V'ss and setting the source side
end voltage of the retention capacity Cs can be executed at a
desired time point insofar as the threshold voltage correction
process is not influenced in the non-light emission period.
[0091] The image display apparatus 21 is common to a
plurality lines that continues the control of the drain voltage
of the drive transistor Tr2, and drives each pixel circuit by a
so-called unit drive method. The unit drive method is a
method of commonly using the drive of the pixel circuit 5
arranged on the display unit 22 with a plurality of successive
lines.

[0092] In other words, in comparison to FIG. 3, the image
display apparatus 21 groups the pixel circuit 5 configuring the
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display unit 22 by units of four lines, to commonly use the
power supply drive signal DS in each group, as shown in FIG.
4.In FIG. 4, the successive lines are represented as 47, 4n+1,
4n+2, 4n+3 (n is an integer) in correspondence to the group-
ing by units of four lines, and the correspondence relationship
of the power supply drive signal DS and the write signal WS
is shown. In the following, the group formed by grouping is
referred to as unit.

[0093] The scanning line drive circuit 24 generates write
signals WS[4#n], WS[4n+1], WS[4n+2], WS[4n+3]s0 as to be
sequentially delayed by one horizontal scanning period in the
successive lines, independent from the unit (FIGS. 4B, 4(C1),
4(C2), 4(C3), and 4(C4)). The image display apparatus 21
thereby sets the tone of each pixel circuit 5 in line sequential
mannet.

[0094] The scanning line drive circuit 24 generates the
power supply drive signal DS for every unit. In other words,
in the unit, the power supply drive signal DS is raised to the
power supply voltage Vss before a constant time from the
timing the write signal WS is raised the earliest (time point
2). After lastly setting the light-off reference voltage Vini, the
power supply drive signal DS falls to the voltage Vss after a
constant time has elapsed (time point t1). In the successive
units, the drive signal DS is generated by sequentially delay-
ing by four horizontal scanning periods corresponding to the
number of lines configuring one unit.

[Layout of Wiring Pattern]

[0095] In the unit drive method, the power supply drive
signal DS is commonly used among a plurality of successive
lines, and thus the number of power supply drive signals DS
generated in the scanning line drive circuit 24 can be reduced.
Therefore, the configuration of the scanning line drive circuit
24 can be simplified.

[0096] In the unit drive method, one power supply drive
signal DS output from the scanning line drive circuit 24 can be
allocated to a plurality of lines configuring one unit to drive
the same. Therefore, the number of terminals of the scanning
line drive circuit 24 can be reduced and the configuration can
be simplified.

[0097] However, when allocating one power supply drive
signal DS output from the scanning line drive circuit 24 to a
plurality of lines configuring one unit, a region provided for
the allocation of the power supply drive signal DS while
collecting the scanning line of a plurality of lines configuring
one unit is desired. In other words, FIG. 5 is a plan view
showing a configuration in which a scanning line coupling
region is arranged and the scanning lines of'a plurality of lines
configuring one unit is collected to one in the scanning line
coupling region on the premise of the arrangement of the
wiring pattern in the image display apparatus of the related
art, in comparison to FIG. 27.

[0098] When collecting the scanning lines of a plurality of
lines in one wiring pattern, the current worth the plurality of
lines flows to the wiring pattern. Therefore, it is to be created
with a sufficient line width to prevent voltage drop, and to
prevent cross talk. Specifically, when the line width of the
power supply scanning line DSL is W and n lines are col-
lected, the line width of nxW is at least necessary. Therefore,
the scanning line coupling region desirably has at least a
width of nxW. As a result, narrowing the frame becomes
difficult in this case.

[0099] Theimage display apparatus 21 has all or part of the
scanning line coupling region arranged in the dummy region
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of the display unit 22, as shown in FIG. 1 in comparison to
FIG. 5. In other words, the image display apparatus 21 has the
signal line integrated circuit and the scanning line integrated
circuit 28 configuring the signal line drive circuit 23 and the
scanning line drive circuit 24 connected by way of the flexible
wiring substrate 29 after forming the display unit 22 on the
insulating substrate 11 or the glass substrate, similar to the
description on FIG. 27.

[0100] The effective display region is formed with a first
wiring configuring the signal line DTL, the gate electrode of
the write transistor Trl, the gate electrode of the drive tran-
sistor Tr2, the substrate side electrode of the retention capac-
ity Cs, and the like in the step of forming the display unit 22
on the insulating substrate 11. The effective display region is
then sequentially formed with the gate insulation layer of the
write transistor Trl and the drive transistor Tr2, the amor-
phous silicon layer, and the like, and then the amorphous
silicon layer is subjected to the annealing process by the
irradiation of the laser beam. Thereafter, the effective display
region is formed with a second wiring configuring the scan-
ning lines WSL and DSL, the drain electrode and the source
electrode of the write transistor Trl, the drain electrode and
the source electrode of the drive transistor Tr2, the opposing
side electrode of the retention capacity Cs, and the like. After
the organic EL element is formed in each pixel circuit 5, the
entire insulating substrate 11 is formed by being sealed by the
glass substrate.

[0101] Thedummy region is arranged along one side of the
effective display region on the side at least the scanning line
integrated circuit 28 is arranged. The dummy pixel circuit 5D
is arranged in the dummy region. In the present embodiment,
the dummy pixel circuit 5D is arranged to continue from the
effective display region at the same pixel pitch as the pixel
circuit 5 arranged in the effective display region.

[0102] The dummy pixel circuit 5D is used for prior posi-
tioning adjustment process, laser beam amount adjustment
process, and the like when performing annealing process on
the pixel circuit 5 arranged in the effective display region.
Thus, the dummy pixel circuit 5D is formed with a configu-
ration necessary for the positioning adjustment process and
the light amount adjustment process excluding the configu-
ration that can be used to form the scanning line coupling
region of the configuration of the pixel circuit 5.

[0103] More specifically, the dummy pixel circuit 5D is
formed by arranging the amorphous silicon layer provided for
the annealing process with the same layout as the pixel circuit
5 arranged in the effective image display region. The dummy
pixel circuit 5D is formed simultaneously with the pixel cir-
cuit 5 in the step of forming the pixel circuit 5 of the effective
display region.

[0104] The dummy region is formed with a wiring pattern
P1 for connecting the scanning line WSL of the write signal
WS to the integrated circuit 28 and a wiring pattern P2 for
collectively connecting the scanning lines DSL of the power
supply drive signal DS to the integrated circuit 28 by the
second wiring arranged in the pixel circuit 5. The image
display apparatus 21 has the scanning line coupling region
arranged in the dummy region. The wiring pattern P1 of the
write signal WS intersects the wiring pattern of the power
supply drive signal DS, where the dummy region is formed
with the wiring pattern P1 of the write signal WS by the first
wiring limited to the intersecting region.

[0105] The image display apparatus 21, on the other hand,
has a similar dummy region arranged along one side of the
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effective display region on the side arranged with the signal
line integrated circuit. The image display apparatus 21 has all
or part of the pitch conversion region of the wiring pattern
from the signal line integrated circuit arranged in the dummy
region on the signal line side, and the dummy pixel circuit 5D
arranged, similar to the scanning line side.

Operation of Embodiment

[0106] In the above configuration, in the image display
apparatus 21 (FIGS. 2 and 3), the digital-analog conversion
process is performed after the sequentially input image data
D1 is allocated to the signal line DTL in the signal line drive
circuit 23. Thus, the tone voltage Vin instructing the tone of
each pixel connected to the signal line DTL is generated for
every signal line DTL in the image display apparatus 21. In
the image display apparatus 21, the tone voltage Vin is set in
aline sequential manner to each pixel circuit 5 configuring the
display unit 22 by the drive of the display unit 22 by the
scanning line drive circuit 24. In each pixel circuit 5, the
organic EL element 8 emits light by the light emission lumi-
nance corresponding to the tone voltage Vin. Thus, in the
image display apparatus 21, the image corresponding to the
image data D1 can be displayed on the display unit 22.
[0107] More specifically, the organic EL element 8 is cur-
rent driven by the drive transistor Tr2 of source-follower
circuit configuration in the pixel circuit 5. In the pixel circuit
5, the voltage on the gate side end of the retention capacity Cs
arranged between the gate and the source of the drive transis-
tor Tr2 is set to the voltage Vsig corresponding to the tone
voltage Vin. Thus, in the image display apparatus 21, the
organic EL element 8 emits light by the light emission lumi-
nance corresponding to the image data D1 to display the
desired image.

[0108] However, the drivetransistor Tr2 applied to the pixel
circuit 5 has a drawback in that the variation of the threshold
voltage Vth is large. As a result, in the image display appara-
tus 21, the light emission luminance of the organic EL ele-
ment 8 varies due to the variation of the threshold voltage Vth
of the drive transistor Tr2 and the image quality degrades if
the gate side end voltage of the retention capacity Cs is merely
set to the voltage Vsig corresponding to the tone voltage Vin.
[0109] Inthe image display apparatus, the organic EL ele-
ment 8 side end voltage of the retention capacity Cs reduces
by the fall of the power supply drive signal DS beforehand.
Thereafter, the gate voltage of the drive transistor Tr2 is set to
the threshold voltage correction fixed voltage Vofs through
the write transistor Tr1 (FIG. 4). In the image display appa-
ratus 21, the inter-terminal voltage of the retention capacity
Cs is set to greater than or equal to the threshold voltage Vth
of the drive transistor Tr2. The inter-terminal voltage of the
retention capacity Cs is discharged through the drive transis-
tor Tr2. In the image display apparatus 21, the inter-terminal
voltage of the retention capacity Cs is set to the threshold
voltage Vth of the drive transistor Tr2 beforehand by a series
of processes.

[0110] Subsequently. in the image display apparatus, the
tone setting voltage Vsig in which the fixed voltage Vofs is
added to the tone voltage Vin is set to the gate voltage of the
drive transistor Tr2. Thus, in the image display apparatus 21,
the degradation in the image quality due to the variation of the
threshold voltage Vith of the drive transistor Tr2 can be pre-
vented.

[0111] During a constant time, the gate voltage of the drive
transistor Tr2 is held at the tone setting voltage Vsig while
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supplying the power to the drive transistor Tr2, so that the
degradation in the image quality due to the variation of the
mobility of the drive transistor Tr2 can be prevented.

[0112] However, it is sometimes difficult to assign a suffi-
cient time to the discharge of the inter-terminal voltage of the
retention capacity Cs through the drive transistor Tr2 due to
higher resolution, and the like. In this case, the inter-terminal
voltage of the retention capacity Cs may not be set to the
threshold voltage Vth of the drive transistor Tr2 at satisfactory
accuracy in the image display apparatus 21. As a result, the
variation of the threshold voltage Vth of the drive transistor
Tr2 may not be adequately corrected.

[0113] In the present embodiment, the discharge of the
inter-terminal voltage of the retention capacity Cs through the
drive transistor Tr2 is executed over plural periods. Thus,
sufficient time can be assigned to the discharge of the inter-
terminal voltage of the retention capacity Cs through the drive
transistor tr2, and the variation of the mobility of the drive
transistor Tr2 can be sufficiently corrected even in a case of
high resolution.

[0114] Intheimagedisplay apparatus 21, the light emission
period of each pixel circuit 5 starts by the setting of the
inter-terminal voltage of the retention capacity Cs by the
mobility variation correction process. In the image display
apparatus 21, the inter-terminal voltage of the retention
capacity Cs is similarly set using the light-off reference volt-
age Vini (FIGS. 3 and 4). Thus, in the image display apparatus
21, the light emission period of each pixel circuit 5 is executed
by the control of the write signal WS, and the power supply
drive signal DS is commonly used among a plurality of lines.
[0115] Therefore, the configuration related to the genera-
tion of the drive signal DS can be simplified in the image
display apparatus 21. More specifically, the configuration of
the drive scan circuit 24B can be simplified, and the overall
configuration of the image display apparatus 21 can be sim-
plified.

[0116] However, if the power supply drive signal DS is
commonly used among a plurality of lines, a scanning line
coupling region for collecting the scanning lines DSL of a
plurality of lines to one is necessary (FIG. 5). As a result,
narrower frame becomes difficult to achieve in the image
display apparatus 21. In particular, in the image display appa-
ratus, the terminal of the integrated circuit configuring the
signal line drive circuit 23 and the scanning line drive circuit
24 is formed by a narrow pitch, which is converted to the pitch
of the signal line and the scanning line arranged in the display
unit 22 by the pitch conversion region arranged at the periph-
ery of the display unit 22, and thus a region for arranging the
wiring pattern of a larger area is necessary at the periphery of
the display unit 22.

[0117] Thus, in the image display apparatus 21, the scan-
ning line coupling region is arranged in accordance with the
dummy region arranged in the display unit 22 on the side
arranged with the scanning line integrated circuit 28 (FIG. 1).
Thus, in the image display apparatus 21, the wiring pattern on
the insulating substrate can be efficiently arranged compared
to the related art, and the frame can be narrowed in an extend-
ing direction of the scanning line. The area of the insulating
substrate 11 of the display unit 22 can be reduced in the
horizontal direction, and the overall shape can be miniatur-
ized.

[0118] Insidearranged with the signal line drive circuit, the
pitch conversion region is arranged in accordance with the
dummy region arranged in the similar display unit 22 (FIG.
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1). Thus, in the image display apparatus 21, the wiring pattern
on the insulating substrate can be efficiently arranged and the
frame can be narrowed compared to the related art in an
extending direction of the signal line. The area of the insulat-
ing substrate 11 of the display unit 22 can also be reduced in
avertical direction, and the overall shape can be miniaturized.
[0119] Specifically, in the image display apparatus 21, a
dummy region is formed by arranging the pixel circuit 5 with
the layout of the pixel circuit 5 and arranging the dummy pixel
circuit 5D to equalize the thermal profile in performing the
annealing process on the pixel circuit 5. The scanning line
coupling region and the pitch conversion region are formed
by the first wiring and the second wiring of when forming the
pixel circuit 5. Therefore, the wiring pattern on the insulating
substrate can be efficiently arranged and the frame can be
narrowed compared to the related art without changing the
steps.

Effects of the Embodiment

[0120] According to the configuration described above, on
the premise of the unit drive method, the wiring pattern on the
insulating substrate can be efficiently arranged compared to
the related art in the extending direction of the scanning line
by arranging all or part of the scanning line coupling region in
the dummy region for arranging the dummy pixel.

[0121] More specifically, the pixel circuit is configured by
at least the light emitting element, the write transistor, the
drive transistor, and the retention capacity, and the image
display apparatus is specifically configured by alternately
repeating the light emission period and the non-light emission
period, so that the wiring pattern on the insulating substrate
can be efficiently arranged compared to the related art in the
extending direction of the scanning line.

[0122] With regards to the power supply scanning line, the
wiring pattern on the insulating substrate can be efficiently
arranged compared to the related art by starting the light
emission period and the non-light emission period through
setting of the terminal voltage of the retention capacity
through the signal line.

[0123] In the non-light emission period, the inter-terminal
voltage of the retention capacity is set to a voltage of greater
than or equal to the threshold voltage of the drive transistor,
and the inter-terminal voltage of the retention capacity is set
to the threshold voltage of the drive transistor by the discharge
through the drive transistor, so that degradation in image
quality due to variation in the threshold voltage of the derive
transistor can be effectively avoided.

[0124] Inthis case, the pixel circuit can be configured with
asimple configuration by setting the inter-terminal voltage of
the retention capacity to the voltage of greater than or equal to
the threshold voltage of the drive transistor through the power
supply drive signal and the signal line drive signal ofthe drive
transistor, so that the wiring pattern on the insulating substrate
can be efficiently arranged compared to the related art.
[0125] The wiring pattern on the insulating substrate can be
efficiently arranged compared to the related art in the extend-
ing direction of the signal line by arranging the pitch conver-
sion region in the dummy region for arranging the dummy
pixel.

[0126] More specifically, the pixel circuit is configured by
at least the light emitting element, the write transistor, the
drive transistor, and the retention capacity, and the image
display apparatus is specifically configured by alternately
repeating the light emission period and the non-light emission
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period, so that the wiring pattern on the insulating substrate is
efficiently arranged compared to the related art in the extend-
ing direction of the signal line.

SECOND EMBODIMENT

[0127] FIG. 6 is a plan view showing an image display
apparatus according to a second embodiment of the present
invention in comparison to FIG. 1. The image display appa-
ratus 41 has a short-circuit wiring pattern DSLS arranged in
each pixel circuit 5, where the short-circuit wiring pattern
DSLS forms the wiring pattern of the drive signal DS to a field
shape for every unit in the display unit 42. The image display
apparatus 41 of the present embodiment is configured the
same as the image display apparatus 21 according to the first
embodiment other than that the configuration related to the
wiring pattern is different.

[0128] In other words, FIG. 7 is a plan view showing in
detail the pixel circuit 5 of the image display apparatus 41.
The display unit 42 is arranged with the scanning line DSL of
the drive signal DS at above and below each pixel circuit 5
with respect to the pixel circuit 5 of n lines configuring one
unit. Therefore, n+1 scanning lines DSL are arranged with
respect to one unit. The display unit 42 is arranged with the
short-circuit wiring pattern DSLS for short circuiting the
upper and lower scanning lines DSL in the pixel circuit 5
continuing in the horizontal direction. The wiring pattern
DSLS is formed by extending the wiring pattern for connect-
ing the power supply scanning line DSL to the drain of the
drive transistor Tr2.

[0129] Thus, in the present embodiment. the resistance
value of the scanning line DSL is significantly reduced with
regards to the power supply drive signal DS, and the occur-
rence of cross talk significantly reduces. Repair can be easily
carried out even if the scanning line DSL of the power supply
drive signal DS is short circuited with the signal line DTL of
the lower layer. In other words, in FIG. 7, when the scanning
line DSL and the signal line DEL are short circuited at the
region indicated with symbol A, the short circuit of the scan-
ning line DSL and the signal line DTL can be repaired by
cutting the scanning line DSL at before and after the relevant
region, as shown with a broken line. In this case, the drive
signal DS is provided through the scanning line DSL and the
short-circuit wiring pattern DSLS arranged on the upper side
of the pixel circuit 5 for the pixel circuit 5 after the cut region.
[0130] According to such embodiment, the occurrence of
cross talk can be significantly reduced and the short-circuit
accident can be easily repaired by forming the wiring pattern
of the drive signal DS to a field shape for every unit.

THIRD EMBODIMENT

[0131] FIG. 8 is a plan view showing an image display
apparatus according to the third embodiment of the present
invention in comparison to FIG. 1. The image display appa-
ratus 51 is formed with one unit by even-numbered lines. The
scanning line DSL of the power supply drive signal DS is
arranged only between the odd-numbered line and the fol-
lowing even-numbered line, where the power supply drive
signal DS is provided to the pixel circuit § arranged above and
below the scanning line DSL by the scanning line DSL of the
power supply drive signal DS arranged between the lines.
Thus, in the image display apparatus 51, the scanning line
DSL is commonly used with the odd-numbered line and the
following even-numbered line. The image display apparatus
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51 of the present embodiment is configured the same as the
image display apparatus 21 of the first embodiment other than
that the configuration related to the scanning line is different.
[0132] The image display apparatus 51 of the present
embodiment thus reduces the number of scanning lines DSL,
and efficiently arranges the wiring pattern on the insulating
substrate compared to the related art even in the direction
orthogonal to the extending direction of the scanning line
DSL. The image display apparatus 51 thus can enhance the
vield by the defect of the scanning line DSL.. Margin can be
provided to the layout of the pixel circuit, so that the degree of
freedom in design can be significantly improved. Further-
more, the configuration of the scanning line coupling portion
can be simplified.

[0133] FIG. 9 is a plan view showing in detail the pixel
circuit 50 of odd-numbered line and the pixel circuit SE of the
following even-numbered line. The pixel circuit 50 of odd-
numbered line and the pixel circuit SE of the following even-
numbered line are formed symmetric to the scanning line
DSL in between. FIG. 10 is a view showing the layout of the
pixel circuit by the configuration of the related art in com-
parison to FIG. 9. FIG. 11 is a connection diagram showing
the configuration of the display unit when the scanning line is
commonly used with the odd-numbered line and the even-
numbered line.

[0134] Inthe present embodiment, as one unit is configured
by the even-numbered lines, and the scanning line DSL of the
power supply drive signal DS is commonly used with the
odd-numbered line and the even-numbered line, the wiring
pattern on the insulating substrate can be more efficiently
arranged compared to the related art in the extending direc-
tion of the signal line.

[0135] The scanning line DSL can be easily commonly
used by forming the pixel circuit 50 of odd-numbered line and
the pixel circuit 5E of the following even-numbered line
symmetric to the scanning line DSL in between.

<Variant>

[0136] Inthe embodiment described above, a case of form-
ing by delaying the write signal WS sequentially by one
horizontal scanning period in the successive lines has been
described, but the present invention is not limited thereto, and
application can be widely made when separating the period
(symbol D) for setting the inter-terminal voltage of the reten-
tion capacity to greater than or equal to the threshold voltage
of the drive transistor Tr2, and the period (symbol A) for
setting the inter-terminal voltage of the retention capacity to
the threshold voltage of the drive transistor Tr2 by the dis-
charge through the drive transistor, and commonly using the
period D for setting the inter-terminal voltage of the retention
capacity to greater than or equal to the threshold voltage of the
drive transistor Tr2 in a plurality of successive lines, as shown
in FIG. 12 in comparison to FIG. 4. In FIG. 12, the drive signal
1s commonly used in units of three lines.

[0137] In the embodiment described above, a case of ON
operating the write transistor Trl while the voltage of the
signal line is set to the threshold voltage correction fixed
voltage Vofs in the process of setting the inter-terminal volt-
age of the retention capacity to greater than or equal to the
threshold voltage of the drive transistor Tr2 has been
described, but the present invention is not limited thereto, and
the write transistor Tr1 may be OFF operated after the voltage
of the signal line is changed to the light-off reference voltage
Vini.
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[0138] Furthermore, in the embodiment described above, a
case of applying the present invention to the image display
apparatus of unit drive method and starting the non-light
emission period by the setting of the light-off reference volt-
age has been described, but the present invention is not lim-
ited thereto, and the setting of the light-off reference voltage
may be omitted when sufficient characteristics can be ensured
from a practical standpoint so that the non-light emission
period can start by the fall to the voltage Vss of the drive signal
DS.

[0139] In the embodiment described above, a case of set-
ting the inter-terminal voltage of the retention capacity to the
voltage of greater than or equal to the threshold voltage of the
drive transistor Tr2 by setting the gate side end voltage of the
retention capacity to the voltage Vofs through the signal line
has been described, but the present invention is not limited
thereto, and application can be widely made even when sepa-
rately arranging a transistor and setting the gate side end
voltage of the retention capacity to the voltage Vofs through
the transistor.

[0140] In the embodiment described above, a case of
executing the discharge of the inter-terminal voltage of the
retention capacity through the drive transistor over plural
periods has been described, but the present invention is not
limited thereto, and application can be widely made even
when executing the discharging process in one period.

[0141] Intheembodimentdescribed above,a case of apply-
ing the present invention to the image display apparatus of the
unit drive method has been described, but the present inven-
tionis not limited thereto, and application can be widely made
even to the image display apparatus other than the unit drive
method.

[0142] In other words, a case of applying to the image
display apparatus described in FIG. 26 in comparison to FIG.
1 is shown in FIG. 13, where the pitch conversion region of
the scanning lines DSL, WSL are arranged in the dummy
region, and the wiring pattern on the insulating substrate can
be more efficiently arranged compared to the related art in the
extending direction of the scanning lines DSL, WSL in the
image display apparatus other than the unit drive method.

[0143] Similarly, the wiring pattern on the insulating sub-
strate can be more efficiently arranged compared to the
related art in the extending direction of the signal line by
applying to the image display apparatus described in FIG. 26
and commonly using the scanning line DSL of the power
supply drive signal DS with the odd-numbered line and the
following even-numbered line. In this case, the light emission
period sequentially starts delayed by one horizontal scanning
period for every scanning line, but the non-light emission
period starts simultaneously in the odd-numbered line and the
even-numbered line.

[0144] Intheembodimentdescribed above,a case of apply-
ing the N-channel transistor to the drive transistor has been
described, but the present invention is not limited thereto, and
application can be widely made to the image display appara-
tus and the like in which the P-channel transistor is applied to
the drive transistor.

[0145] In the embodiment descried above, a case of apply-
ing the present invention to the image display apparatus of the
organic EL element has been described, but the present inven-
tionis not limited thereto, and application can be widely made
to the image display apparatus of various types of self-lumi-
nous elements of current driving type.
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[0146] The present invention can be applied to an active
matrix image display apparatus including the organic EL
element.

[0147] The present application contains subject matter
related to that disclosed in Japanese Priority Patent Applica-
tion JP 2008-226759 filed in the Japan Patent Office on 4 Sep.
2008, the entire content of which is hereby incorporated by
reference.

[0148] It should be understood by those skilled in the art
that various modifications, combinations, sub-combinations
and alterations may occur depending on design requirements
and other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. An image display apparatus, comprising:

a plurality of pixel circuits arranged in a matrix form in a
pixel region of a display unit;

a plurality of output lines comprising first output lines and
second output lines, where each of the plurality of output
lines is connected to at least one of the plurality of pixels
circuits and the second output lines are grouped into
second-output-units, each second-output-unit compris-
ing 2 or more second output lines that are connected to
each other;

an output line drive circuit configured to selectively intro-
ducea firstoutput signal severally to the first output lines
and a second output signal severally to second-output-
units,

wherein the output line drive circuit is connected to the
plurality of output lines by a output-line-connection wir-
ing pattern formed on the insulating substrate, and

wherein the output-line-connection wiring pattern com-
prises first connection lines and second connection lines
arranged such that:

each of the first connection lines corresponds to one of the
first output lines and each respective first connection line
is connected at a first end to a corresponding terminal of
the output line drive circuit and at a second end to the
first output line to which the respective first connection
line corresponds, and

each of the second connection lines corresponds to one of

the second-output-units and each respective second con-
nection line is connected at a first end to a corresponding
terminal of the output line drive circuit and at a second
end, in a coupling region, to each of the second output
lines that are grouped into the second-output-unit to
which the respective second connection line corre-
sponds.

2. The image display apparatus according to claim 1,
wherein the pixel circuit includes a light emitting element, a
first transistor, a second transistor, and a capacitor.

3. The image display apparatus according to claim 2,

wherein the first transistor is configured to supply a fixed
voltage to the capacitor, and

wherein a gate of the first transistor is connected to the first
output line.

4. The image display apparatus according to claim 2,

wherein the first transistor is configured to supply a fixed
voltage to a gate of the second transistor, and

wherein a gate of the first transistor is connected to the first
output line.
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5. The image display apparatus according to claim 2,

wherein the second output line is configured to supply a
second scan signal to start a correction of a variation in
a threshold voltage of the second transistor.

6. The image display apparatus according to claim 2,
wherein a pitch of the first output line is different with a pitch
of the terminal of the output line drive circuit corresponding
to the first output line.

7. An image display apparatus, comprising:

a plurality of pixel circuits;

a plurality of output lines comprising first output lines and
second output lines, where each of the plurality of output
lines is connected to at least one of the plurality of pixels
circuits and the second output lines are grouped into
second-output-units, each second-output-unit compris-
ing 2 or more second output lines that are connected to
each other;

a plurality of first connection lines: and

a plurality of second connection lines,

wherein each of the first connection lines corresponds to
one of the first output lines and each respective first
connection line is connected at a first end to a corre-
sponding terminal of the output line drive circuit and at
a second end to the first output line, and

wherein each of the second connection lines corresponds to
one of the second-output-units and each respective sec-
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ond connection line is connected at a first end to a cor-
responding terminal ofthe output line drive circuitand at
a second end to each of second-output-units.

8. The image display apparatus according to claim 7,
wherein the pixel circuit includes a light emitting element, a
first transistor, a second transistor, and a capacitor.

9. The image display apparatus according to claim 8,

wherein the first transistor is configured to supply a fixed

voltage to the capacitor, and

wherein a gate of the first transistor is connected to the first

output line.

10. The image display apparatus according to claim 8,

wherein the first transistor is configured to supply a fixed

voltage to a gate of the second transistor, and

wherein a gate of the first transistor is connected to the first

output line.

11. The image display apparatus according to claim 8,

wherein the second output line is configured to supply a

second scan signal to start a correction of a variation in
a threshold voltage of the second transistor.

12. The image display apparatus according to claim 8,
wherein a pitch of the first output line is different with a pitch
of the terminal of the output line drive circuit corresponding
to the first output line.
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