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to store the data on a single line in a line memory. The
property data of adjacent pixels are compared. A failure deter-
mination unit detects whether or not the pixel to be compared
is faulty. If it is determined as being faulty, the faulty pixel is
removed from the pixel group to be compared. The burn-in
determination unit performs the comparison using normal
pixels only to provide the correct burn-in data. The calcula-
tion unit reflects the burn-in data in the image data from the
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ORGANIC ELECTROLUMINESCENCE
DISPLAY

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese application JP 2007-057103 filed on Mar. 7, 2007, the
content of which is hereby incorporated by reference into this
application.

FIELD OF THE INVENTION

[0002] The present invention relates to an organic elec-
troluminescence display, and more particularly to a display
technique for correcting the change in the emission property
of the organic electroluminescence device over operation
time.

BACKGROUND OF THE INVENTION

[0003] Instead of the CRT which has been generally
employed as the display, the demand for the use of the liquid
crystal display, the plasma display and the like which has been
put into practical use as the flat display has been increased.
Furthermore, the display using the organic electrolumines-
cence display (hereinafter referred to as OLED), and the
display having electron sources using the field emission
arranged in matrix for forming the image by allowing the
fluorescent substance to emit on the anode has been in the
development so as to be put into practical application.
[0004] The organic electroluminescence display has the
following advantageous points:

(1) Unlike the liquid crystal display, self light-emitting type,
requiring no backlight.

(2) Low voltage required for emission, thatis, 10V or lower,
thus reducing power consumption.

(3) Unlike the plasma display or FED display, no vacuum
structure is required, thus reducing the weight and thickness
of the product.

(4) Short response time taking only several micro seconds
while providing excellent video features.

(5) Wide view angle of 170° or higher.

[0005] Despite the aforementioned characteristics, the
organic electroluminescence has disadvantages. One of those
disadvantages is that the organic electroluminescence emis-
sion device (hereinafter referred to as an OLED device) will
change its emission property over operation time. In the case
where the specific image is displayed for an elongated period
oftime, the property change in the OLED may deteriorate the
property of the specific portion of the displayed image, which
appears as the “burn-in” on the display. The burn-in is distin-
guishable compared to the case of gradual decrease in the
luminance of the screen of the display. In order to make the
burn-in less noticeable, properties of the OLED devices of all
the images have to be detected, and the detection results are
required to be feedbacked to the input signal from the host.
[0006] The property change in the OLED device may
appear as the change in the voltage-current property of the
OLED device, and as the change in the current-emission
luminance property. Above all, the change in the voltage-
current property decreases the flow rate ofthe current over the
operation time even if the same voltage is applied. The afore-
mentioned phenomenon is shown in FIG. 16 where the x-axis
denotes the voltage applied to the OLED device, and the
y-axis denotes the density of the current applied to the OLED
device. The type 1 denotes the initial property of the OLED
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device, and the type 2 denotes the property of the OLED
device after the elapse of the time. Assuming that the emission
of the OLED device is proportional to the current flowing to
the OLED device, the emission luminance of the OLED
device changes over time although the same voltage is
applied. As a result, accurate image cannot be displayed.
[0007] Inother words, the higher voltage has to be applied
for application of the same current for the purpose of per-
forming the similar emission. FIG. 17 shows the change in the
voltage applied for the application of the same current to the
OLED device where the x-axis denotes the operation time,
and the y-axis denotes the voltage applied for the constant
application of current to the OLED device. FIG. 17 indicates
that the application voltage has to be increased as well as the
operation time for the application of the same current to the
OLED device.

[0008] Inorder to display the normal images on the organic
electroluminescence display, periodic measurement of the
voltage-current property of the OLED devices of all the pix-
els, and feedback of the measurement results to the image
signals to be input are required. The aforementioned tech-
nique is disclosed in such patent documents as JP-A No.
2005-156697 and JP-A No. 2002-341825.

SUMMARY OF THE INVENTION

[0009] The aforementioned patent documents disclose how
emission ofthe OLED device for writing of the image data for
displaying the image or image-forming, and detection of the
OLED device properties are balanced. However, the afore-
mentioned documents disclose no basis, based on which the
OLED device property change is measured. If the basis on
which the OLED device property change is determined is not
appropriate, the incorrect data may be feedbacked. This may
fail to display the correct image, thus making the feedback
meaningless.

[0010] One of methods which have been performed is that
each pixel property is stored, and comparison is made
between the newly measured data and the previously mea-
sured data such that the resultant difference is feedbacked as
data of the change overtime or the burn-in. In the case where
the pixel is turned to be the abnormal pixel such as discon-
nection or short circuit during the lifetime, the incorrect data
may be feedbacked.

[0011] In another method conventionally performed, the
comparison is made between the OLED device property of
the reference pixel and each OLED device property of the
respective pixels. The reference pixel may change over time,
and in such a case, the basis may be changed, thus failing to
perform the appropriate feedback. If the reference pixel is far
away from the image display area, the OLED device property
may be influenced by the temperature difference between the
image display area and the reference pixel. The appropriate
feedback to the image data cannot be performed unless the
difference is appropriately corrected.

[0012] It is an object of the present invention to eliminate
the influence of the temperature difference between the points
inside and outside the display area resulting from the com-
parison between OLED devices of adjacent pixels in the
display area with respect to the deterioration of the OLED
device over time rather than the comparison with the OLED
device of the reference pixel outside the display area.

[0013] However, the abnormal pixel exists even in the dis-
play area. The comparison with the abnormal pixel may result
in the incorrect comparison data, failing to perform the cor-
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rect feedback to the image data. In the present invention,
when the adjacent OLED devices are compared, the determi-
nation is made whether or not the pixel to be compared is
abnormal. If it is determined to be abnormal, it is not sub-
jected to the comparison. As the subject pixel is always com-
pared with the normal pixel, the correct feedback data may be
obtained.

[0014] The OLED device is compared with the predeter-
mined pixel as the reference rather than comparing the adja-
cent pixels with respect to the property of the OLED device on
the assumption that the reference pixel may change into the
abnormal one during the lifetime. In the present invention, the
countermeasure to cope with such change is provided. That s,
the present invention has the detection unit for detecting the
data indicating the transition of the reference pixel into the
abnormal pixel such that the transformed reference pixel is
removed to be replaced with the other pixel. The specific
countermeasures will be described below.

(1) A display unit includes a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
measures a property of the OLED device at a predetermined
time interval to reflect a change in the property of the OLED
device in an image signal. The change in the property of the
OLED device of a subject one of the plural pixels is obtained
by comparing between the property of the OLED device of
the subject pixel and the property of the OLED device of
another pixel, which exist on a same scanning line.

(2) In the aforementioned structure, another pixel is adjacent
1o the subject pixel.

(3) In the aforementioned structure, plural pixels are set as
another pixel to obtain the change in the property of the
OLED device of the subject pixel by comparing a property
derived from a statistical processing of the property of the
OLED device of the plural pixels and the property of the
OLED device of the subject pixel.

(4) The aforementioned structure includes a line memory for
storing the property of the OLED device of the pixel on the
scanning line.

(5) A display unit includes a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
measures a property of the OLED device at a predetermined
time interval to reflect a change in the property of the OLED
device in an image signal. The change in the property of the
OLED device of a subject pixel is obtained by comparing the
property of the OLED device of the subject pixel and that of
another pixel in an image display area. The property of the
OLED device of another pixel is in a predetermined range of
the property of the OLED device.

(6) In the aforementioned structure, another pixel and the
subject pixel exist on a same scanning line.

(7) In the aforementioned structure, the property of the OLED
device of the subject pixel is represented by a voltage between
terminals of the OLED device. The property of the OLED
device of the another pixel is represented by a voltage
between terminals of the OLED device. The property of the
OLED device of the another pixel is represented by the volt-
age between terminals of the OLED device for receiving a
specific current application within a predetermined range.
(8) In the aforementioned structure, another pixel exists adja-
cent to the subject pixel, both of which exist on the same
scanning line.

(9) In the aforementioned structure, when the property of the
OLED device of the another pixel is not in the predetermined
range of the property of the OLED device, the property of the
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OLED device of the subject pixel is compared with that of a
pixel adjacent to the another pixel.

(10) The aforementioned structure has a line memory for
storing the property of the OLED device of the pixel on the
scanning line.

(11) A display unit includes a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
measures a property of the OLED device at a predetermined
time interval to reflect a change in the property of the OLED
device in an image signal. The change in the property of the
OLED device of a subject pixel is obtained by a comparison
with the property of the OLED device of a predetermined
reference pixel. The property of the OLED device of the
predetermined reference pixel is in a predetermined range.
The property of the OLED device of the reference pixel is
subjected to a periodic inspection whether or not the property
of the OLED device of the reference pixel is in the predeter-
mined range.

(12) In the aforementioned structure, a plurality of the refer-
ence pixels exist, and when the property of the OLED device
of the plurality of the reference pixels is not in the predeter-
mined range of the property of the OLED device, another one
of the reference pixels is subjected to the comparison with
respect to the property of the OLED device.

(13) In the aforementioned structure, the property of the
OLED device of the subject reference pixel is represented by
a voltage between terminals of the OLED device. The prop-
erty of the OLED device of the reference pixel is represented
by a voltage between terminals of the OLED device. The
property of the OLED device of the reference pixel is repre-
sented by the voltage between terminals of the OLED device
for receiving a specific current application within a predeter-
mined range.

(14) In the aforementioned structure, the change in the prop-
erty of the OLED device of the subject pixel is detected by the
comparison with the property of the OLED device of the
reference pixel at each measurement of the property of the
OLED device of the subject pixel.

[0015] The aforementioned features allow the correct
evaluation with respect to the deteriorated property of the
OLED device in the display area, thus providing the appro-
priate feedback data of the image data from the host. The
present invention allows accurate images to be formed. The
effects resulting from the features will be described below.
[0016] Inanaspectofthe present invention, the property of
the OLED device of the specific pixel is compared with that of
the OLED device of the other pixel on the same scanning line.
The OLED devices in substantially the same area may be
compared, which are not susceptible to such factor as the
temperature. This makes it possible to perform the feedback
with respect to the OLED device property change further
accurately.

[0017] Inthe aspect of the present invention, as the OLED
device of the specific pixel is compared with that of the
adjacent pixel on the same scanning line, the condition dif-
ference owing to the location becomes negligible, and com-
parison may be performed in more detail.

[0018] Inthe aspect of the present invention, as the pixel to
be compared reflects the property of the plural pixels on the
same scanning line, such pixel may contribute to the stable
comparison, thus reducing the feedback error.

[0019] In the aspect of the present invention, the display
unit includes the line memory for storing the property of the
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OLED device of the pixel on the single line. This makes it
possible to easily perform the comparison with the specific
pixel.

[0020] Inanother aspect of the present invention, the prop-
erty ofthe OLED device of the specific pixel is compared with
the OLED device of the pixel in the display area only when its
property is within a predetermined range. This makes it pos-
sible to avoid the determination error.

[0021] In the aspect of the present invention, the other
pixels to be compared are on the same scanning line so as to
easily perform the comparison.

[0022] In the aspect of the present invention, the voltage
between terminals ofthe OLED device through application of
the specific current is measured as the property of the OLED
device. This makes it possible to easily perform the compari-
son, and to eliminate the faulty pixel from those subjected to
the burn-in determination.

[0023] Inthe aspect of the present invention, as the pixel to
be compared is adjacent to the specific pixel on the same
scanning line, the comparison may be easily performed. The
accuracy in relation to the location may also be improved.
[0024] In the aspect of the present invention, if the OLED
device of the pixel adjacent to the specific pixel having the
OLED device for comparison therebetween is faulty, the
OLED device of the pixel next to the faulty pixel is subjected
to the comparison. This may allow the comparison to be
performed so as to generate the feedback data.

[0025] In the aspect of the present invention, the display
unit includes the line memory for coping with various mea-
surement methods of the OLED device property and com-
parison methods.

[0026] Inanother aspect of the present invention, the prop-
erty ofthe OLED device of the specific pixel is compared with
that of the reference pixel. The periodic inspection is con-
ducted whether or not the property of the OLED device of the
reference pixel is in the predetermined range. This may avoid
the determination error irrespective of the transition of the
reference pixel to the faulty one.

[0027] In the aspect of the present invention, plural pixels
are set as the reference pixels. If one of those reference pixels
is changed to the faulty one, another reference pixel may be
used for the comparison. This may avoid interruption of the
feedback to the image data owing to loss of the reference pixel
10 be compared.

[0028] Inthe aspect of the present invention, as the voltage
between terminals ofthe OLED device through application of
the specific current is set as the property of the OLED device,
the property measurement and the comparison may be easily
performed.

[0029] In the aspect of the present invention, at each detec-
tion of the property of the OLED device of the specific pixel,
the determination is made with respect to the abnormality of
the pixel as well as performing the burn-in detection. This
makes it possible to eliminate the line memory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a view showing an example of an organic
electroluminescence display unit;

[0031] FIG. 2 A is a view showing the OLED device in a
short circuit state;

[0032] FIG. 2B is a view showing the OLED device in a
disconnection state;

[0033] FIG. 3is a view showing a voltage-current property
of the OLED device;
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[0034] FIG. 4isaview schematically showing the structure
of the organic electroluminescence display;

[0035] FIG. 5 is a view showing an example of a drive
circuit of the pixel;

[0036] FIG. 6 is a view showing an example of a property
detection circuit of the OLED device;

[0037] FIG. 7isa view showing an example with respect to
detection of the OLED device property;

[0038] FIG. 8 is a view showing another example of the
property detection circuit of the OLED device;

[0039] FIG. 9 is a view showing another example with
respect to detection of the OLED device property;

[0040] FIG. 10 is a view showing an example of an organic
electroluminescence display according to a first embodiment;
[0041] FIG. 11 is a view showing an example of the prop-
erty detection;

[0042] FIG. 12 is a view showing an example of the prop-
erty detection data;

[0043] FIG. 13 is a view showing an example of an organic
electroluminescence display unit according to a third
embodiment;

[0044] FIG. 14 is a view showing an example of an organic
electroluminescence display unit according to a fourth
embodiment;

[0045] FIG. 15 is a view showing a drive circuit of a pixel in
the fourth embodiment;

[0046] FIG. 16 is a view showing a voltage-current prop-
erty of the OLED device; and

[0047] FIG. 17 is a view showing an example of the change
in the OLED device property over time.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0048] Embodiments of the present invention will be
described in detail.

First Embodiment

[0049] FIG. 1 shows an example of an organic electrolumi-
nescence display unit according to the present invention.
Referring to FIG. 1, a display area 2 is formed to occupy a
major area of an organic electroluminescence display panel 1.
A drive IC 31 for driving the organic electroluminescence
display panel 1 is disposed below the screen. A flexible wiring
substrate 32 is attached to the organic electroluminescence
panel 1 further below the drive IC 31. External image signals,
power supply and the like will be fed to the organic electrolu-
minescence display panel 1 through the flexible wiring sub-
strate 32. Generally, the flexible wiring substrate is folded to
the rear of the organic electroluminescence display panel so
as to be stored in the frame.

[0050] A large number of pixels PX are formed on the
display area 2 shown in FIG. 1. All the pixels PX are not
normal, and abnormal pixels exist as indicated by black
points shown in FIG. 1. The aforementioned point denotes the
portion where the OLED device dose not emit light, or the
luminescence is considerably low resulting from the short
circuit or release of the OLED device of the pixel. Satisfying
the strict requirement to make all the pixels PX normal is
totally unrealistic because it may increase the production
costs enormously. Accordingly, the certain number of abnor-
mal pixels may be allowed so long as the viewers are not
bothered. The number of the abnormal pixels may be
increased during the operation.
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[0051] The abnormal pixels are caused by short circuit or
disconnection of an OLED device 11. FIG. 2A shows an
example where the short circuit occurs in the OLED device
11. Referring to FIG. 2A, an OLED drive TFT 12 and the
OLED device 11 are connected in series between a power
supply Vd and the reference potential. The reference potential
denotes the potential set as the reference of the organic elec-
troluminescence display unit, the concept of which is broad
enough to contain grounding. The OLED device 11 is formed
by laminating plural (5 layers in general) organic electrolu-
minescence layers, having the thickness of about 20 nm. Each
layer is so thin that the device is likely to cause the short
circuit in the presence of the foreign substance.

[0052] FIG. 2B shows an example where the disconnection
occurs in the OLED device 11. The electric current may not
be applied to the OLED device 11 over a prolonged period of
operation even if the disconnection does not occur.

[0053] FIG. 3 shows the voltage-current property of the
OLED device 11. As the OLED device 11 is formed as a
diode, the current sharply rises when the voltage reaches a
certain level. FIG. 3 shows each property of the OLED device
11 obtained when the short circuit occurs, the disconnection
occurs, and it is normally operated. As the voltage-current
property is detected as the property of the OLED device 11,
the range of the normal pixel may be set in accordance with
the voltage-current property as shown in FIG. 3.

[0054] FIG. 4 shows an example of the organic electrolu-
minescence display according to the present invention. F1G. 5
shows an exemplary structure of the pixel PX shown in FIG.
4. A large number of pixels PX are arranged in matrix on the
display area 2. Each pixel includes an anode, a cathode, the
OLED device 11 which exhibits the organic electrolumines-
cence layer therebetween, a thin film transistor (TFT) for
driving the OLED device, a storage capacitor and the like. A
display scanning circuit 3 for forming the image by scanning
the screen by the line is disposed to the left of the display area
2. Thatis, the image data are supplied to the selected line from
the signal drive circuit.

[0055] A detection scanning circuit 4 for detecting the
property of the OLED device 11 is disposed to the right of the
screen. Hach voltage-current property of the respective
OLED devices 11 is measured for detecting the property of
the OLED device 11 at every line. The scanning for the
measurement may be performed separately from the scanning
for forming the image.

[0056] Each pixel is connected to adataline 5 for supplying
the image signal, and a detection line 6 for measuring the
property of the OLED device 11, that is, voltage-current
property. FIG. 5 shows the drive circuit of the pixel part.
Referring to FIG. 5, the OLED drive TFT 12, a B switch
SWB, and the OLED drive TFT 12 are connected in series
between the power supply Vd and the reference potential. The
B switch SWB serves to control to apply/not to apply the
current to the OLED device 11 for emission, and generally is
formed as a TFT switch. The display scanning circuit 3 trans-
mits the control signal to the B switch SWB.

[0057] Referring to FIG. 5, the OLED drive TFT 12 serves
as the TFT to control the flow of the current applied to the
OLED device 11 for determining the tone of the image. When
an A switch SWA shown in FIG. 5 is closed, the image signal
from the signal drive circuit is loaded into the storage capaci-
tor 13. The charge stored in the storage capacitor 13 fixes the
gate voltage of the OLED drive TFT 12 to determine the flow
of the current applied to the OLED device 11. When the B
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switch SWB is closed at this time, the current is applied to the
OLED device 11 for emission such that the image is formed.
When the image signal is loaded into the storage capacitor 13,
the A switch SWA is opened, and the signal voltage is main-
tained in the storage capacitor 13 for a period corresponding
to a single frame until the scanning line is selected again.
[0058] Referring to FIG. 5, a C switch SWC is disposed
between the anode of the OLED device 11 and the detection
line 6. Generally, the C switch SWC is formed as the TF T, and
is opened while the image forming current is applied to the
OLED device 11. Upon detection of the OLED device prop-
erty, the B switch SWB is opened, and the C switch SWC is
closed so as to detect the voltage-current property of the
OLED device 11.

[0059] The property of the OLED device 11 is detected by
adetection unit 7 through the process as shown in FIG. 6 or 8.
FIG. 6 shows the case where the detection unit 7 has a con-
stant current source. That is, the constant current source dis-
posed in the detection unit 7 supplies the constant current to
the pixel to be measured through the detection line 6. When
the OLED device 11 is deteriorated, the resistance of the
OLED device 11 becomes high enough to raise the voltage
between terminals, that is, the plate voltage of the OLED
device 11. The thus increased plate voltage of the OLED
device 11 is detected by a differential amplifier. The detected
plate voltage is converted into the digital data by an analog-
digital converter ADC so as to be stored in a first memory
MR1 shown in FIG. 4. The first memory MR1 stores detec-
tion results of the pixels PX on the single line.

[0060] FIG. 8 shows the case where the detection unit 7 has
a constant voltage source Vdd. Likewise the case of the con-
stant current source as described above, the resistance of the
OLED device 11 increases as it is deteriorated, thus raising
the plate voltage thereof. The thus increased plate voltage is
detected by the differential amplifier. The detected plate volt-
age 1s converted into the digital data by the analog-digital
converter ADC so as to be stored in the first memory MR1.
The first memory MR1 stores the detection results of the
pixels PX on the single line likewise the case using the con-
stant current source.

[0061] Referring to FIG. 4, the detection is performed by
each line such that all the data of the OLED device 11 on the
line are stored in the first memory MR1. A determination unit
8 determines with respect to each deterioration state of the
respective OLED devices in reference to the property of the
OLED devices 11 stored in the first memory MR1. The dif-
ference of the property deterioration between the pixels is
determined by comparing the adjacent pixels on the single
line subjected to the property detection.

[0062] The result of the determination made by the deter-
mination unit 8 with respect to the required correction amount
will be stored in a second memory MR2. A calculation unit 9
shown in FIG. 4 receives the input of the data on the single
line. In the calculation unit 9, the correction amount is added
to the data from the host in reference to the second memory
MR2 so as not to reflect the influence of the burn-in to the
display image. The image data corrected by the single line is
retained in a latch 10 so as to be transferred by the single line.
[0063] The image data output from the latch 10 are digital
having the luminance tone displayed in digital. The analog-
digital converter ADC serves to convert the digital data into
the voltage applied to the OLED device 11. The voltage is
transferred to be applied to the respective pixels from the
ADC via the data line 5. The aforementioned operation is
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controlled by a timing controller Tcon. The plate voltage is
supplied to the OLED devices 11 for all the pixels shown in
FIG. 1 from the voltage source Vd.

[0064] FIG. 6 shows the circuit for detecting the property of
the OLED device 11. The operation of the circuit has been
already described. FIG. 7 shows an example of the detection
results of the OLED device 11 using the circuit shown in FIG.
6. Referring to FIG. 7, the x-axis denotes the plate voltage
generated in the anode of the OLED device 11, and y-axis
denotes the voltage applied to the OLED device 11. FIG. 6
shows the case where the constant current source is applied to
the OLEd device 11. Accordingly, the y-axis takes a constant
value, for example 10 during the inspection.

[0065] The abnormality which occurs in the OLED device
11 may appear as the abnormality in the plate voltage of the
OLEDdevice 11. It is possible to distinguish the normal pixel
from the abnormal one in reference to the preliminarily
obtained voltage-current property of the standard OLED
device. Referring to FIG. 7, the determination with respect to
the abnormal pixel is made when the plate voltage of the
OLED device 11 becomes V1 or lower, and further becomes
V2 or higher. The pixel determined as the abnormal one is
removed from the group subjected to the comparison.

[0066] FIG. 8 shows the case where the constant voltage
source is used for detecting the property of the OLED device
11, the operation of which has been already described. FIG. 9
shows an example of the detection results of the OLED device
11 using the circuit shown in FIG. 8. Referring to F1G. 9, the
x-axis denotes the voltage applied to the anode of the OLED
device 11, and y-axis denotes the current applied to the OLED
device 11. As shown in FIG. 8, the constant voltage, for
example, the voltage V0 shown in FIG. 9 is applied to the
anode of the OLED device 11. When disconnection is about
1o occur in the OLED device 11, the current value becomes
considerably small to become I1 or less. The phenomenon
that the current value becomes considerably large to be 12 or
more indicates that the short circuit in the OLED device 11 is
about to occur.

[0067] Itispossibletodistinguish the normal pixel from the
abnormal one in reference to the preliminarily obtained prop-
erty of the standard OLED device 11. The determination with
respect to the abnormal pixel is made when the current
applied to the OLED device 11 becomes I1 or lower and
further becomes 12 or higher so as to be removed from the
group subjected to the comparison. FIG. 9 shows the current
range corresponding to the constant voltage source, which
may be converted to the voltage in the actual circuit. This
makes it possible to allow the differential amplifier to detect
the property as shown in FI1G. 8.

[0068] FIG. 10 shows an exemplary organic electrolumi-
nescence display, specifically showing the operation in the
embodiment. The basic operation, however, has been already
described referring to FIG. 4, and the structure of each of the
pixels PX is the same as the one shown in FIG. 5. Referring to
FIG. 10, the specific line is selected to be subjected to the
detection performed by the detection scanning circuit 4. Dur-
ing the detection, the data line 5 shown in FIG. 10 is discon-
nected from the pixel PX. Each line contains the arrangement
of n pixels PX. The n pixels are subjected to switch scan with
respect to the OLED device property sequentially from the
left, for example. The detection circuit is used for detecting
the voltage-current property of the OLED device 11 using the
circuit which has been described referring to FIG. 6 or FIG. 8.
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[0069] In the course of the detection with respect to the
property of the OLED device 11 of the pixels PX from the left
one, the detection result is AD converted so as to be stored in
the first memory MR1 serving as the line memory for storing
the data of the OLED device 11 on the single line. When the
single line data are stored in the first memory MR1, they are
sequentially read in the failure determination unit 81 for
making a failure pixel determination. The failure determina-
tion unit 81 removes the pixel outside the specified range of
the voltage-current property as the faulty pixel as described
referring to FIG. 7 or 9, and transfers only the normal pixels
to the burn-in determination unit 82.

[0070] The burn-in determination unit 82 compares the
adjacent normal pixels with respect to the OLED device prop-
erty such that it is determined whether or not the burn-in has
occurred. The determination result will be stored in the sec-
ond memory MR2 serving as the frame memory for storing
the correction data for the entire screen. That is, in the second
memory MR2, the burn-in data are updated by each line.
[0071] The calculation unit 9 calculates the corrected
image data relative to the image data input from the host in
reference to the burn-in data stored in the second memory
MR2. The corrected image data are transferred to the latch 10.
The digital data on the single line are converted into the
voltage actually applied to the OLED device 11 by the analog-
digital converter ADC.

[0072] FIG. 11 shows an example of the screen where the
burn-in is actually detected. Referring to FIG. 11, each black
point denotes the faulty pixel. The shaded rectangular pattern
denotes the burn-in area. It is assumed that the burn-in is
caused by the display of the rectangular pattern for relatively
along period of time. The property of the OLED device 11 is
detected along the inspection line indicated by the dashed line
shown in FIG. 11, that is, the scanning line. The detection
circuit employs the constant current source shown in FIG. 6.
[0073] FIG. 12 shows an anode potential of the OLED
device 11 in the case where the pixels on the inspection line
are sequentially subjected to the measurement from the left.
The x-axis of the graph denotes a horizontal position of the
pixel. The data are discretely shown as the respective pixels
are subjected to the measurement. They are displayed by
connecting the respective points corresponding to the pixels
by lines. Referring to FIG. 12, if the pixel has the plate voltage
higher than the value V2, and the anode potential lower than
the value V1, it is determined as the faulty pixel. The infor-
mation is then input to the failure determination unit 81.
[0074] The left one of the pixels on the screen is subjected
to the detection as shown in FIG. 12. The left area where no
burn-in occurs on the detection line represents that the OLED
device 11 has the constant property. The area where the burn-
in has occurred represents the deteriorated property of the
OLED device 11. The resultant resistance of the OLED
device 11 has increased to raise the plate voltage. The value
obtained by AD converting the increase in the plate voltage is
set as the burn-in amount which reflects the image data trans-
mitted from the host in the calculation unit 9 shown in FIG.
10.

[0075] After passing the burn-in area, the plate voltage of
the OLED device 11 returns to the normal value again. As the
detection is further performed on the detection line, the faulty
pixel A is detected on the detection line as shown in FIG. 11.
The failure of this case occurs as the pixel is brought into the
state where the short circuit is about to occur rather than the
burn-in occurs. The change in the plate voltage of the OLED
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device 11 at the aforementioned time is shown in FIG. 12.
Referring to FIG. 12, the code A denotes the anode potential
of the faulty pixel. As the potential is lower than the value 'V,
it is determined as being faulty by the failure determination
unit 81 shown in FIG. 10 so as to be removed from the pixels
to be compared.

[0076] Referring to F1G. 12, the pixels to the left and right
ofthe faulty pixel A, that is, pixels C and B are normal pixels.
The plate voltage of the pixel A is lower than that of the left
pixel C. The resultant difference is expected to be feedbacked
to the external image signal by the calculation unit9 shown in
FIG. 10. However, as the pixel A is determined as being
faulty, the data are not reflected in the image signal to the pixel
A. As the plate voltage of the right pixel B is lower than that
ofthe faulty pixel A, the resultant difference is expected to be
feedbacked to the external image signal. That is, the correc-
tion voltage is added to the external signal to apply the higher
voltage to the pixel B. The luminance of the pixel B becomes
too high to form the correct image.

[0077] In the embodiment, as the pixel A determined as
being faulty is removed from the group to be compared, the
pixel B is not subjected to the correction by error. The data of
the pixel B are compared with those of the pixel C to the left
of the faulty pixel A. As the plate voltage of the pixel C is the
same as that of the pixel B, it is determined that no burn-in
occurs in the pixel B. Accordingly, the calculation unit 9
shown in FIG. 10 performs no correction to the image signal
from the host, thus displaying the correct image.

[0078] As described above, the burn-in determination unit
82 determines whether or not the burn-in has occurred
through the comparison between the adjacent pixels. As the
abnormal pixel is removed from the group to be compared,
the correction by error may be avoided. The comparison is
made among the normal pixels only such that the determina-
tion is made with respect to the burn-in or the degree thereof.
The determination with respect to the correct degree of burn-
in allows the accurate image display.

Second Embodiment

[0079] In the first embodiment, the determination with
respect to the burn-in of the pixel PX is made through the
comparison between the pixel PX and the adjacent one. That
is, the plate voltage of the OLED device 11 of the pixel to be
measured is compared with that of the adjacent pixel. The
aforementioned inspection, however, may cause the measure-
ment error resulting from the comparison between the pixels
1o be accumulated.

[0080] 1In order to prevent the aforementioned error accu-
mulation, the following process may be performed in the
present embodiment. The organic electroluminescence dis-
play unit to which the present embodiment is applied has the
same structure as the one shown in FIG. 10. The data of the
respective pixels except those determined as being faulty by
the failure determination unit 81 shown in FIG. 10 are trans-
ferred to the burn-in determination unit 82. In the present
embodiment, the burn-in determination unit 82 generates the
reference data serving as the reference of the comparison
using the transferred data on the single line. Each amount of
the burn-in of the respective pixels is determined through the
comparison between the reference data and the respective
data of the pixels. This may avoid the problem of the error
accumulation resulting from the comparison between the
adjacent pixels.
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[0081] The reference data may be generated in the follow-
ing process. The failure determination unit 81 transmits the
data except those of the faulty pixels. That is, it may be
determined that most of the transmitted data contain the infor-
mation of the burn-in amount. The amount of the burn-in may
be obtained through the statistical processing, that is, the
difference between the value of the obtained data and the
value derived from subtracting the standard deviation § from
the average value m, that is, m-0. This makes it possible to
perform the stable correction.

Third Embodiment

[0082] FIG. 13 shows an example of the organic electrolu-
minescence display unit according to a third embodiment. In
the embodiment, the process for detecting the data of the
pixels PX on the detection line as the scanning line sequen-
tially from the left as shown in FIG. 11 is the same as that of
the first embodiment. In the present embodiment, the burn-in
determination with respect to the pixel PX is performed
through the comparison between the pixel PX and the data of
the reference pixel rather than the comparison between the
adjacent pixels.

[0083] Intheembodiment,ifthe reference pixel is turned to
be abnormal, all the correction data cannot be used. In order
to overcome the aforementioned disadvantage, the reference
pixel is also subjected to the periodic check whether or not it
is maintained normal. For example, the normal range and the
abnormal range for the reference data are predetermined as
shown in FIG. 7. Then the process for eliminating the refer-
ence pixel determined as having deviating from the normal
range is required. For example, the program may be struc-
tured to replace the reference pixel having the failure
occurred with another one of those set as the reference pixels.
[0084] Referring to FIG. 13, assuming that the detection
unit 7 employs the detection circuit shown in FIG. 6, the
circuit is used for detecting the plate voltage of the OLED
device 11. Every time when the detection unit 7 detects the
property of the OLED device 11 of the pixel PX, the failure
determination whether or not the subject pixel is the faulty
pixel is made. The range of the plate voltage based on which
the determination with respect to the faulty pixel is made is
preliminarily set as shown in FIG. 7. Unlike the first embodi-
ment which makes the faulty determination of the pixel PX
after accumulating the determination result of the property of
the pixel PX in the line memory, the present embodiment
makes the faulty determination every time after the property
determination of the pixel PX.

[0085] Only the data of the pixel determined as being nor-
mal by the failure determination unit 81 may be transferred to
the burn-in determination unit 82. The burn-in determination
unit 82 determines with respect to the amount of the burn-in
by comparing the transferred data of the pixel with those of
the reference pixel. That is, the difference between the plate
voltage of the reference pixel and that of the pixel to be
measured is evaluated so as to be transferred to the second
memory MR2 as the frame memory.

[0086] The second memory MR2 stores the property data
of the OLED devices 11 on the entire screen. The data of the
subject pixel are updated by the newly transmitted data. The
data of the faulty pixel are not updated. When the image data
are transmitted from the host to the calculation unit 9 shown
in FIG. 13, the corresponding data of the pixel are read from
the second memory MR2, and the correction amount with
respect to the image data is calculated. Then the image data
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after correction are transmitted to the latch 10. The subse-
quent operation is the same as that of the first embodiment
shown in FIG. 10.

[0087] The present embodiment provides the same effects
as those derived from the first embodiment. This makes it
possible to eliminate the first memory MR1, that is, the line
memory from the organic electroluminescence display, thus
reducing the manufacturing costs.

[0088] FIG. 14 shows an example of the organic electrolu-
minescence display according to the fourth embodiment of
the present invention. F1G. 15 shows the structure of the pixel
PX shown in FIG. 14. In the first embodiment, the detection
line 6 for detecting the property of the OLED device 11 and
the data line 5 for supplying the image data are connected to
the respective pixels. Meanwhile, in the present embodiment,
the detection line is omitted, and the data line 5 serves as the
detection line as shown in FIG. 13. The data line 5 is con-
nected to the switch SWAK outside the display screen for
switching between the image data supply circuit and the
detection circuit.

[0089] FIG. 15 shows a circuit diagram of the pixel PX
shown in FIG. 14. Referring to FIG. 15, both the A switch
SWA and the C switch SWC are connected to the data line 5.
When the image data are supplied to the pixel, the AK switch
SWAK is connected to the image data supply circuit as shown
in FIG. 14. Meanwhile, in case of the pixel shown in FIG. 15,
the switch C is opened, and the switch A is closed, thus
accumulating the charge corresponding to the image data in
the storage capacitor 13. When the B switch SWB is closed,
the current corresponding to the image signal is applied to the
OLED device 11 to perform the tone display.

[0090] The AK switch SWAK shown in FIG. 14 is con-
nected to the detection circuit for measuring the OLED device
property of the pixel PX. Meanwhile, in case of the pixel
shown in FIG. 15, the A switch SWA is opened, and the C
switch SWC is closed. Then the current is applied from the
constant current source of the detection circuit shown in FIG.
6 to the OLED device 11 such that the plate voltage of the
OLED device 11 is measured.

[0091] As described above, the burn-in correction may be
performed by allowing the data line 5 to detect the OLED
device property instead of the detection line. The fourth
embodiment makes it possible to simplify the structure of the
organic electroluminescence display by eliminating the
detection line.

[0092] The description with respect to the basic drive cir-
cuit as the pixel drive circuit for the organic electrolumines-
cence display has been made for simplifying the explanation.
Itis to be clearly understood that the drive circuit for the pixel
to which the present invention is applied is not limited to the
one shown in FIG. 5 or 15. Generally, the drive circuit shown
inFIG. 5 or 15 is used for emission of the OLED device 11 for
a period corresponding to the single frame after writing the
image data and closing the B switch SWB. Besides the case
for emission of the OLED device 11 immediately after the
image data writing, the present invention is applicable to the
case for emission of the OLED devices 11 of all the pixels
after writing the image data to all the pixels for the image data
writing period which forms the period corresponding to the
single frame together with the period for emission of the
OLED device 11.

What is claimed is:
1. A display unit including a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
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measures a property of the OLED device at a predetermined
time interval to reflect a change in the property of the OLED
device in an image signal,
wherein the change in the property of the OLED device of
a subject one of the plural pixels is obtained by compar-
ing between the property of the OLED device of the
subject pixel and the property of the OLED device of
another pixel, which exist on a same scanning line.

2. The display unit according to claim 1, wherein the
another pixel is adjacent to the subject pixel.

3. The display unit according to claim 1, wherein plural
pixels are set as the another pixel to obtain the change in the
property of the OLED device of the subject pixel by compar-
ing a property derived from a statistical processing of the
property of the OLED device of the plural pixels and the
property of the OLED device of the subject pixel.

4. The display unit according to claim 1, further comprising
a line memory for storing the property of the OLED device of
the pixel on the scanning line.

5. A display unit including a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
measures a property of the OLED device at a predetermined
time interval to reflect a change in the property of the OLED
device in an image signal,

wherein the change in the property of the OLED device of

a subject pixel is obtained by comparing the property of
the OLED device of the subject pixel and that of an
another pixel in an image display area, and

wherein the property of the OLED device of the another
pixel is in a predetermined range of the property of the
OLED device.

6. The display unit according to claim 5, wherein the
another pixel and the subject pixel exist on a same scanning
line.

7. The display unit according to claim 5,

wherein the property of the OLED device of the subject
pixel is represented by a voltage between terminals of
the OLED device,

wherein the property of the OLED device of the another
pixel is represented by a voltage between terminals of
the OLED device, and

wherein the property of the OLED device of the another
pixel is represented by the voltage between terminals of
the OLED device for receiving a specific current appli-
cation within a predetermined range.

8. The display unit according to claim 5, wherein the
another pixel exists adjacent to the subject pixel, both of
which exist on a same scanning line.

9. The display unit according to claim 5, wherein when the
property of the OLED device of the another pixel is not in the
predetermined range of the property of the OLED device, the
property of the OLED device of the subject pixel is compared
with that of a pixel adjacent to the another pixel.

10. The display unit according to claim 5, further compris-
ing a line memory for storing the property of the OLED
device of the pixel on the scanning line.

11. A display unit including a screen on which plural pixels
each having an OLED device are arranged in a matrix, which
measures a property of the OLED device at a predetermined
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time interval to reflect a change in the property of the OLED
device in an image signal,
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13. The display unit according to claim 11,

wherein the change in the property of the OLED device of
a subject pixel is obtained by a comparison with the
property of the OLED device of a predetermined refer-
ence pixel, and

wherein the property of the OLED device of the predeter-
mined reference pixel is in a predetermined range; and

wherein the property of the OLED device of the reference
pixel is subjected to a periodic inspection whether or not
the property ofthe OLED device of the reference pixel is
in the predetermined range.

12. The display unit according to claim 11,

wherein a plurality of the reference pixels exist; and

wherein when the property of the OLED device of the
plurality of the reference pixels is not in the predeter-
mined range of the property of the OLED device,
another one of the reference pixels is subjected to the
comparison with respect to the property of the OLED
device.

wherein the property of the OLED device of the subject
reference pixel is represented by a voltage between ter-
minals of the OLED device,

wherein the property of the OLED device of the reference
pixel is represented by a voltage between terminals of
the OLED device, and

wherein the property of the OLED device of the reference
pixel is represented by the voltage between terminals of
the OLED device for receiving a specific current appli-
cation within a predetermined range.

14. The display unit according to claim 11, wherein the
change in the property of the OLED device of the subject
pixel is detected by the comparison with the property of the
OLED device of the reference pixel at each measurement of
the property of the OLED device of the subject pixel.
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