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(54) DISPLAY DEVICE AND A METHOD OF OPERATION

(57) A display device (10) has a display screen (12)
having emissive display elements (14). The emissive dis-
play elements (14) are initially powered to display a test
pattern and the power consumption is measured to obtain
an initial value for power consumption of the emissive
display elements (14) when the test pattern is being dis-
played. The display elements (14) are subsequently pow-
ered to display the same test pattern and the power con-

sumption is measured to obtain a subsequent value for
power consumption of the emissive display elements (14)
when the test pattern is being displayed. The initial value
and the subsequent value for power consumption of the
emissive display elements (14) are compared. It is de-
termined that at least one of the emissive display ele-
ments (14) is faulty if the initial value and the subsequent
value differ by more than a threshold.
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Description

Technical Field

[0001] The present disclosure relates to a display de-
vice and a method of operating a display device.

Background

[0002] It is known that some display devices are prone
to image retention (or "image sticking" or "burn-in"). This
causes the display device to continue to display an im-
age, or parts of image, when the display device should
be displaying a new image. Various techniques are
known for attempting to prevent image retention occur-
ring.
[0003] In addition, various techniques are known for
dealing with and attempting to fix image retention if it
does occur. However, this requires that the image reten-
tion be detected in the first place. Typically, this is effec-
tively a manual process and relies for example on a user
visually noticing the image retention and manually initi-
ating the fixing process.

Summary

[0004] According to a first aspect disclosed herein,
there is provided a method of operating a display device,
the display device comprising a display screen having a
plurality of emissive display elements, the method com-
prising:

initially powering the emissive display elements to
display a test pattern on the display screen;
measuring the power consumption of the emissive
display elements when the test pattern is being dis-
played on the display screen to obtain an initial value
for power consumption of the emissive display ele-
ments when the test pattern is being displayed;
subsequently powering the emissive display ele-
ments to display the same test pattern on the display
screen again;
measuring the power consumption of the emissive
display elements when the test pattern is being dis-
played on the display screen again to obtain a sub-
sequent value for power consumption of the emis-
sive display elements when the test pattern is being
displayed;
comparing the initial value for power consumption of
the emissive display elements and the subsequent
value for power consumption of the emissive display
elements; and
determining that at least one of the emissive display
elements is faulty if the initial value for power con-
sumption of the emissive display elements and the
subsequent value for power consumption of the
emissive display elements differ by more than a
threshold.

[0005] The threshold may be a percentage difference
in values, such as more than 0.1% or more than 0.2% or
more than 0.5% or more than 1%, etc. Alternatively, the
threshold may be an absolute value, such as a certain
number of Watts.
[0006] In an example, the method comprises initiating
a process to fix image retention if it is determined that at
least one of the emissive display elements is faulty and
causing image retention.
[0007] The determining that at least one of the emis-
sive display elements is faulty may determine that at least
one of the emissive display elements is causing image
retention (or image "sticking"). This can occur because
of so-called "burn-in" or ageing of one or more of the
emissive display elements. Various methods for fixing
image retention in emissive displays are known.
[0008] In an example, the test pattern comprises at
least one of a white image and a black image.
[0009] The test pattern, such as a white image and/or
a black image, may cover the whole display screen so
as effectively to test all of the emissive display elements
simultaneously.
[0010] In an example, the initially powering the emis-
sive display elements to display a test pattern on the dis-
play screen takes place when the display device is first
powered up or first powered down.
[0011] This first powering up/down may take place
when the display device is first powered up/down as a
final manufacturing step, by for example the manufactur-
er as a "one-off’ step. The initial value for power con-
sumption of the emissive display elements may be stored
in permanent storage on the display device in such a
case.
[0012] Alternatively as another option, the first power-
ing up/down may take place when the display device is
first powered up/down by a user. This may be carried out
for example as a "one-off’ step when the display device
is first used by the user.
[0013] In an example, subsequently powering the
emissive display elements to display the same test pat-
tern on the display screen again takes place when the
display device is subsequently powered up or subse-
quently powered down by a user.
[0014] This subsequently powering up/down may take
place every time the user powers up/down the display
device, or every nth time the user powers up/down the
display device where n is an integer greater than 1.
[0015] In an example, the emissive display elements
are powered to display a test pattern on the display
screen with a refresh rate equal to or greater than 100
Hz. In an example, the emissive display elements are
powered to display a test pattern on the display screen
for one cycle of the refresh rate, such that the emissive
display elements are powered for 0.01 seconds or less
when displaying the test pattern.
[0016] In an example, the emissive display elements
are powered for 0.1 seconds or less when displaying the
test pattern.

1 2 



EP 3 786 938 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0017] In an example, the emissive display elements
are organic light emitting diodes.
[0018] According to a second aspect disclosed herein,
there is provided a display device, the display device
comprising:

a display screen having a plurality of emissive dis-
play elements; and
a processing system constructed and arranged to
cause the display device to carry out a method com-
prising:

initially powering the emissive display elements
to display a test pattern on the display screen;
measuring the power consumption of the emis-
sive display elements when the test pattern is
being displayed on the display screen to obtain
an initial value for power consumption of the
emissive display elements when the test pattern
is being displayed;
subsequently powering the emissive display el-
ements to display the same test pattern on the
display screen again;
measuring the power consumption of the emis-
sive display elements when the test pattern is
being displayed on the display screen again to
obtain a subsequent value for power consump-
tion of the emissive display elements when the
test pattern is being displayed;
comparing the initial value for power consump-
tion of the emissive display elements and the
subsequent value for power consumption of the
emissive display elements; and
determining that at least one of the emissive dis-
play elements is faulty if the initial value for pow-
er consumption of the emissive display ele-
ments and the subsequent value for power con-
sumption of the emissive display elements differ
by more than a threshold.

[0019] The processing system may comprise at least
one processor and at least one memory including com-
puter program instructions, the at least one memory and
the computer program instructions being configured, with
the at least one processor, to cause the display device
at least to perform a method as described above.

Brief Description of the Drawings

[0020] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically an example of a dis-
play device having emissive display elements ac-
cording to the present disclosure; and
Figure 2 shows a schematic flow chart for an exam-

ple of a method according to the present disclosure.

Detailed Description

[0021] As mentioned, it is known that some display de-
vices are prone to image retention (or "image sticking"
or "burn-in"). This causes the display device to continue
to display an image, or parts of image, when the display
device should be displaying a new image. This is a par-
ticular problem with display devices that use emissive
display elements, including for example plasma displays
and OLED (organic light emitting diode) displays which
respectively use plasma cells and OLEDs as the emis-
sive display elements. OLEDs display devices in partic-
ular are popular because they do not require a backlight,
have low power consumption, enable deep blacks to be
displayed, have a large field of view, and have fast re-
sponse times and so are not so prone to motion blur.
[0022] Image retention can occur because for example
a static image has been displayed for a (relatively) long
time by the display device. This is exacerbated if the im-
age is a bright image. In addition, the display elements
can effectively degrade over time. This can mean that
the brightness output by the display element for a certain
voltage is lowered every time the display element is driv-
en to output light. This is a particular problem with OLEDs.
Moreover, this degrading of the display element affects
different colour display elements differently (where the
"colour" of a display element is the colour of light that is
output by the display element). Again, this is a particular
problem with OLEDs. For example, some studies have
shown that a red "sub-pixel" is the fastest to degrade,
followed by blue sub-pixels and then green sub-pixels.
[0023] Again as mentioned, various techniques are
known for attempting to prevent image retention occur-
ring. For example, some display devices detect the pres-
ence of a static image and effectively shift the image
around the screen slightly so that different display ele-
ments are powered at different times whilst the same
image is being displayed. Screen savers may also be
used. However, this is not always successful, and cannot
prevent degrading of for example OLEDs which occurs
simply through use.
[0024] Various techniques are known for dealing with
and attempting to fix image retention if it does occur. How-
ever, this requires that the image retention be detected
in the first place. Typically, this is effectively a manual
process and relies for example on a user visually noticing
the image retention and manually initiating the fixing
process.
[0025] Examples described herein enable faulty emis-
sive display elements of a display device to be detected
in an automated manner, which does not require any
manual input by a user. In short, this is based on initially
measuring power consumption by the display device and
comparing power consumption at later times with the in-
itial power consumption. If one or more faulty emissive
display elements are detected, action can be initiated to
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address this. For example, a process to fix image reten-
tion can be initiated if it is determined that at least one of
the emissive display elements is faulty and causing im-
age retention. As mentioned, a number of techniques are
known for dealing with and attempting to fix image reten-
tion if it does occur and one or more of these can be
applied as necessary.
[0026] Referring now to the drawings, Figure 1 shows
schematically an example of a display device 10 having
emissive display elements according to an aspect de-
scribed herein. The display device 10 of this example is
a television set. Aspects described herein can also be
applied to other display devices having emissive display
elements, including for example computer displays or
monitors, smartphones, tablet computers, laptop com-
puters, etc., display devices used as so-called "signage",
etc.
[0027] The display device 10 has a display screen 12.
The display screen 12 has a number of emissive display
elements 14, only some of which are shown in Figure 1.
In an example of particular interest, the emissive display
elements 14 are OLEDs (organic light emitting diodes).
In another example, the emissive display elements 14
are plasma cells as used in plasma displays. The number
of display elements 14 depends principally on the reso-
lution of the display screen 12, that is the number of "pix-
els" of the display screen 12. As is known, at each pixel,
there may in fact be plural display elements, commonly
referred to as "sub-pixels". For example, there may be a
red, a green and a blue "sub-pixel" at each pixel, each
of which is an emissive display element 14 which respec-
tively outputs red, green and blue light. In some exam-
ples, there may be one or more additional sub-pixels at
each pixel, such that each pixel has for example the com-
bination of red, green, blue, and yellow (RGBY), or red,
green, blue and white (RGBW), or red, green, blue, yellow
and cyan (RGBYC).
[0028] The display device 10 has a mainboard 16 for
controlling the display device 10 and other functions. The
mainboard 16 has the usual processor 18, working mem-
ory 20 and data storage 22. The processor 18 controls
operation of the display device 10 in accordance with
software (one or more computer programs) stored in the
data storage 22 and executed by the processor 18 using
the working memory 20. Whilst a single processor 18 is
shown for controlling the entire operation of the display
device 10, there may be plural processors for controlling
different aspects of the display device 10, and/or there
may be additional circuity for controlling different aspects.
There may also be a power board, which includes or is
connected to a voltage transformer to provide supply volt-
ages from an incoming mains power supply to one or
more components of the display device 10. However,
such functionality may alternatively be provided by a one
or more components on the mainboard 16. In particular,
there may be a display power component 24 which pro-
vides power to the display elements 14 as required to
generate an image on the display screen 12.

[0029] In an example and in overview, the display de-
vice 10 operates to detect the presence of one or more
faulty display elements 14 by displaying a test pattern on
the display screen 12 and measuring the power con-
sumption of the display elements 14. This is done initially,
effectively to obtain an initial, reference value for the pow-
er consumption. This is then carried out later, during nor-
mal use of the display device 10, to obtain one or more
subsequent values for the power consumption. The initial
and subsequent values for the power consumption are
compared and if they differ (by more than a threshold),
then it is determined that one or more of the display el-
ements 14 is faulty. This may be a determination that the
one or more of the display elements 14 is causing image
retention. In such a case, in an example the display de-
vice 10 can then initiate a process to fix the image reten-
tion. In an example, this can all be done automatically,
requiring no manual user input.
[0030] In more detail, in an example the test pattern
may be an all black image. In such a case, the display
elements 14 are not driven or powered at all or are only
driven with a minimum drive current and voltage, so that
the display elements 14 emit no light or only a minimum
amount of light. In such a case, the initial, reference value
for the power consumption of the display elements 14
will be a minimum. On the other hand, over time one or
more of the display elements 14 may develop a fault
(which may simply be through ageing, as known to occur
for OLEDs in particular). In such a case, when the black
test pattern is displayed again, the display device 10 can-
not turn down the power consumption of the faulty display
element(s) 14, such that the overall power consumption
of the display elements 14, and indeed of the display
device 10 as a whole, is different when the black test
pattern is displayed again. In particular, the power con-
sumption of the display elements 14, and indeed of the
display device 10 as a whole, is now greater than when
the test pattern was initially displayed and all display el-
ements 14 were working correctly. That is:

power consumption when displaying black test pat-
tern with image sticking >
power consumption when displaying black test pat-
tern with no image sticking

[0031] In another example the test pattern may be an
all white image. In such a case, the display elements 14
are driven with a maximum power so that the display
elements 14 emit a maximum amount of light. In the case
that the display elements 14 are sub-pixels, then, being
white light, this means that all sub-pixels are driven with
a maximum power. In any event, in such a case, the
initial, reference value for the power consumption of the
display elements 14 will be a maximum. On the other
hand, over time one or more of the display elements 14
may develop a fault (which, again, may simply be through
ageing, as known to occur for OLEDs in particular). In
such a case, when the white test pattern is displayed
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again, the overall power consumption of the display ele-
ments 14, and indeed of the display device 10 as a whole,
is different. In particular, the power consumption of the
display elements 14, and indeed of the display device 10
as a whole, is now less than when the test pattern was
initially displayed and all display elements 14 were work-
ing correctly. That is:

power consumption when displaying white test pat-
tern with image sticking <
power consumption when displaying white test pat-
tern with no image sticking

[0032] The display device 10 may use only a black test
pattern or only a white test pattern. The display device
10 may use a black test pattern and a white test pattern.
The display device 10 may for example alternate the use
of the black and white test patterns, or use a black test
pattern a predetermined number of times followed by us-
ing a white test pattern a predetermined number of times,
or use other variations.
[0033] As mentioned, it is determined that one or more
of the display elements 14 is faulty if the initial and sub-
sequent values for the power consumption differ. A
threshold difference may be applied for this such that it
is only determined that one or more of the display ele-
ments 14 is faulty if the initial and subsequent values for
the power consumption differ by more than a threshold.
The threshold may be a percentage difference in values,
such as a difference of more than 0.1% or more than
0.2% or more than 0.5% or more than 1%, etc. Alterna-
tively, the threshold may be an absolute value, such as
a difference of a certain number of Watts. It is straight-
forward to determine appropriate values for the percent-
age difference or absolute difference by appropriate test-
ing of the display device 10. The appropriate threshold
will in general be different for different display devices 10
which may use different technology or different materials,
etc. for the display elements 14.
[0034] When displaying the test pattern, the test pat-
tern may be displayed with a refresh rate that is fast
enough and/or displayed for a short enough time that the
user or other viewer is unlikely to notice that a test pattern
is actually being displayed. For example, the display el-
ements 14 may be powered to display a test pattern on
the display screen with a refresh rate greater than 100
Hz or so. In an example, the test pattern may be displayed
for a fixed (short) time, such as less than 0.5 seconds,
less than 0.1 seconds, less than 0.01 seconds, or only
for 1 or 2 milliseconds say. In other examples, the test
pattern may be displayed for only one cycle of the refresh
rate, so that the test pattern is displayed for only 1/100th
of a second in the case of a refresh rate of 100 Hz and
correspondingly if other refresh rates are used.
[0035] It is mentioned that the display device 10 oper-
ates to detect the presence of one or more faulty display
elements 14 by initially displaying a test pattern on the
display screen 12 and measuring the power consumption

of the display elements 14 for this initial test display. A
number of options for this are possible.
[0036] For example, the display elements 14 may be
driven or powered to display the test pattern when the
display device is first powered up or first powered down
as a final manufacturing step, by for example the manu-
facturer of the display device 10 as a "one-off’ step. The
initial value for power consumption of the display ele-
ments 14 may be stored in permanent storage 22 of the
display device 10 in such a case. These initial values
therefore provide a "permanent" reference for compari-
son with the power consumption that occurs when the
(same) test pattern is displayed later.
[0037] As another example, the display elements 14
may be driven or powered to display the test pattern when
the display device 10 is first powered up or first powered
down by a user, for example when the user has pur-
chased the display device 10 and is using it for the first
time. Software operating on the display device 10 may
then cause the measured power consumption to be
stored in permanent storage 22 of the display device 10
in such a case. This may therefore be carried out for
example as a "one-off’ step when the display device is
first used by the user. These initial values provide
a "permanent" reference for comparison with the power
consumption that occurs when the (same) test pattern is
displayed later.
[0038] Similarly, it is mentioned that the display device
10 operates to detect the presence of one or more faulty
display elements 14 by subsequently displaying a test
pattern on the display screen 12 and measuring the pow-
er consumption of the display elements 14 for this sub-
sequent test display. A number of options for this are
possible.
[0039] For example, the display elements 14 may be
driven to display the test pattern every time that the dis-
play device 10 is powered up (or powered down) by a
user. As another example, the display elements 14 may
be driven to display the test pattern every nth time that
the display device 10 is powered up (or powered down)
by a user, where n is an integer greater than one (such
as 3 or 5 or 10, etc.).
[0040] In this respect, "powering up" of the display de-
vice 10 may include switching on the display device 10
after the display device 10 has been switched (complete-
ly) off, or waking the display device 10 from a sleep mode.
Similarly, "powering down" of the display device 10 may
include switching the display device 10 (completely) off,
or putting the display device 10 in sleep mode. In such
a case, the display device 10 causes the test pattern to
be displayed again and the power consumption to be
measured and compared with the initial value before ac-
tually switching off the display device 10 or putting the
display device 10 into sleep mode, as the case may be.
[0041] In any of the examples, the power consumption
that is measured is preferably the power consumption of
(only) the display elements 14. This may be achieved by
measuring the power output by the mainboard 16 (or
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power board if present) to the display elements 14 when
the test pattern(s) is (are) being displayed. This may be
the power that is output or controlled to be output by the
display power component 24 in the example above. Al-
ternatively, the power consumption that is measured may
be the power consumption of the display device 10 as a
whole. In such a case, it is preferred that the state of the
display device 10 be in substance the same for each
measurement (such that, for example, volume levels of
any audio output are the same) to avoid other differences
of power consumption interfering with the measure-
ments.
[0042] It may be noted that the power consumption of
an individual display element 14, such as an OLED, is
quite low. Nevertheless, in practice, it is likely that a large
number of the display elements 14 become faulty. As
such, the variation in overall power consumption can be
quite large when image sticking occurs in practice. For
example, even though the power consumption of for ex-
ample an OLED may be of the order of milliwatts or less,
thousands or tens or even hundreds of thousands of the
OLEDs in the display screen 12 may be faulty, such that
the power variation may be of the order of up to a Watt
or so. (An OLED display screen 12 having a resolution
of 3840 x 2160 pixels, i.e. a total of 8,294,400 pixels, may
have (at least) 24,883,200 OLEDs as there are (at least)
3 OLEDs or sub-pixels for each pixel, being one red, one
green and one blue. If 1 % of the OLEDs are faulty, which
will be easily noticeable to a viewer, that means that
248,832 OLEDs are faulty, leading to a power variation
that is easily measurable.)
[0043] If one or more faulty emissive display elements
14 are detected and are causing image retention, then a
process to fix the image retention can be initiated. A
number of techniques are known for dealing with and
attempting to fix image retention if it does occur and one
or more of these can be applied as necessary. For ex-
ample, it is known to perform pixel "refreshing" in which
a (typically bright white) line is caused to traverse the
screen horizontally or vertically, typically for a period of
an hour or more, in essence to even the ageing of the
display elements.
[0044] Referring now to Figure 2, this shows a sche-
matic flow chart for an example of a method according
to the present disclosure.
[0045] At 200, the emissive display elements of a dis-
play device are powered to display a test pattern on the
display screen of the display device.
[0046] At 202, the power consumption of the emissive
display elements is measured when the test pattern is
being displayed on the display screen.
[0047] At 204, the emissive display elements are sub-
sequently powered to display the same test pattern on
the display screen again.
[0048] At 206, the power consumption of the emissive
display elements is measured when the test pattern is
being displayed on the display screen again.
[0049] At 208, the initial value for power consumption

of the emissive display elements and the subsequent val-
ue for power consumption of the emissive display ele-
ments are compared.
[0050] At 210, it is determined that at least one of the
emissive display elements is faulty if the initial value for
power consumption of the emissive display elements and
the subsequent value for power consumption of the emis-
sive display elements differ. In such a case, corrective
action to fix the emissive display element(s) may be im-
plemented.
[0051] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).
[0052] Reference is made herein to data storage for
storing data. This may be provided by a single device or
by plural devices. Suitable devices include for example
a hard disk and non-volatile semiconductor memory (in-
cluding for example a solid-state drive or SSD).
[0053] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
or in a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.
[0054] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
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scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. A method of operating a display device, the display
device comprising a display screen having a plurality
of emissive display elements, the method compris-
ing:

initially powering the emissive display elements
to display a test pattern on the display screen;
measuring the power consumption of the emis-
sive display elements when the test pattern is
being displayed on the display screen to obtain
an initial value for power consumption of the
emissive display elements when the test pattern
is being displayed;
subsequently powering the emissive display el-
ements to display the same test pattern on the
display screen again;
measuring the power consumption of the emis-
sive display elements when the test pattern is
being displayed on the display screen again to
obtain a subsequent value for power consump-
tion of the emissive display elements when the
test pattern is being displayed;
comparing the initial value for power consump-
tion of the emissive display elements and the
subsequent value for power consumption of the
emissive display elements; and
determining that at least one of the emissive dis-
play elements is faulty if the initial value for pow-
er consumption of the emissive display ele-
ments and the subsequent value for power con-
sumption of the emissive display elements differ
by more than a threshold.

2. A method according to claim 1, comprising initiating
a process to fix image retention if it is determined
that at least one of the emissive display elements is
faulty and causing image retention.

3. A method according to claim 1 or claim 2, wherein
the test pattern comprises at least one of a white
image and a black image.

4. A method according to any of claims 1 to 3, wherein
the initially powering the emissive display elements
to display a test pattern on the display screen takes
place when the display device is first powered up or
first powered down.

5. A method according to any of claims 1 to 4, wherein
subsequently powering the emissive display ele-
ments to display the same test pattern on the display
screen again takes place when the display device is
subsequently powered up or subsequently powered
down by a user.

6. A method according to any of claims 1 to 5, wherein
the emissive display elements are powered to dis-
play a test pattern on the display screen with a re-
fresh rate equal to or greater than 100 Hz.

7. A method according to claim 6, wherein the emissive
display elements are powered to display a test pat-
tern on the display screen for one cycle of the refresh
rate, such that the emissive display elements are
powered for 0.01 seconds or less when displaying
the test pattern.

8. A method according to any of claims 1 to 7, wherein
the emissive display elements are powered for 0.1
seconds or less when displaying the test pattern.

9. A method according to any of claims 1 to 8, wherein
the emissive display elements are organic light emit-
ting diodes.

10. A display device, the display device comprising:

a display screen having a plurality of emissive
display elements; and
a processing system constructed and arranged
to cause the display device to carry out a method
comprising:

initially powering the emissive display ele-
ments to display a test pattern on the display
screen;
measuring the power consumption of the
emissive display elements when the test
pattern is being displayed on the display
screen to obtain an initial value for power
consumption of the emissive display ele-
ments when the test pattern is being dis-
played;
subsequently powering the emissive dis-
play elements to display the same test pat-
tern on the display screen again;
measuring the power consumption of the
emissive display elements when the test
pattern is being displayed on the display
screen again to obtain a subsequent value
for power consumption of the emissive dis-
play elements when the test pattern is being
displayed;
comparing the initial value for power con-
sumption of the emissive display elements
and the subsequent value for power con-
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sumption of the emissive display elements;
and
determining that at least one of the emissive
display elements is faulty if the initial value
for power consumption of the emissive dis-
play elements and the subsequent value for
power consumption of the emissive display
elements differ by more than a threshold.

11. A display device according to claim 10, wherein the
method comprises initiating a process to fix image
retention if it is determined that at least one of the
emissive display elements is faulty and causing im-
age retention.

12. A display device according to claim 10 or claim 11,
wherein the test pattern comprises at least one of a
white image and a black image.

13. A display device according to any of claims 10 to 12,
wherein the emissive display elements are powered
to display a test pattern on the display screen with a
refresh rate greater than 100 Hz.

14. A display device according to claim 13, wherein the
emissive display elements are powered to display a
test pattern on the display screen for one cycle of
the refresh rate, such that the emissive display ele-
ments are powered for less than 0.6 seconds when
displaying the test pattern.

15. A display device according to any of claims 10 to 14,
wherein the emissive display elements are organic
light emitting diodes.
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