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(57) ABSTRACT

A gamma setting pattern of an organic light emitting display
device and a gamma setting method using the same, which
canbe applied to even asmall screen and improve accuracy of
gamma setting. The gamma setting pattern includes a gray-
scale display region and a circumference pattern. The gray-
scale display region is disposed at the center of a screen, and
emits light corresponding to one of a plurality of predeter-
mined grayscale values for setting a gamma value. The cir-
cumference pattern is disposed at the circumference of the
grayscale display region, and has luminance varied corre-
sponding to the grayscale displayed in the grayscale display
region and a predetermined panel current amount.
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GAMMA SETTING PATTERN OF ORGANIC
LIGHT EMITTING DISPLAY DEVICE AND
GAMMA SETTING METHOD USING THE
SAME

CLAIM PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 22 Oct. 2012 and there duly
assigned Serial No. 10-2012-0117539.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An aspect of the present invention relates to a
gamma setting pattern of an organic light emitting display
device and a gamma setting method using the same.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device that is one
of flat panel display devices displays images using organic
light emitting diodes that emit light through recombination of
electrons and holes. The organic light emitting display device
uses a self-luminescent element, and hence does not require a
separate light source. Thus, the organic light emitting display
device 1s advantageous to obtain thin thickness and light
weight, and is suitable for implementing a flexible display
device. Further, the organic light emitting display device has
a fast response speed and is driven with low power consump-
tion.

[0006] The above information disclosed in this Related Art
section is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0007] Embodiments provide a gamma setting pattern of an
organic light emitting display device and a gamma setting
method using the same, which can be applied to even a small
screen and improve accuracy of gamma setting.

[0008] According to an aspect of the present invention,
there may be provided a gamma setting pattern of an organic
light emitting display device, including: a grayscale display
region disposed at the center of a screen, and emitting light
corresponding to one of a plurality of predetermined gray-
scale values for setting a gamma value; and a circumference
pattern disposed at the circumference of the grayscale display
region, and having luminance varied corresponding to the
grayscale displayed in the grayscale display region and a
predetermined panel current amount.

[0009] The luminance of the circumference pattern may be
adjusted so that the amount of current flowing in the screen
including the grayscale display region and the circumference
pattern is within a range of the panel current amount.

[0010] The luminance of the circumference pattern may be
setto be decreased as the grayscale displayed in the grayscale
display region may be a grayscale corresponding to high
luminance.

[0011] The grayscale display region may be set to have a
rectangular shape, and the circumference pattern may be dis-
posed along the circumference of the rectangular pattern so
that the screen may be implemented in a frame shape.
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[0012] According to an aspect of the present invention,
there may be provided a gamma setting method of an organic
light emitting display device, including: sequentially display-
ing grayscales respectively corresponding to a plurality of
predetermined grayscale values on a screen of the organic
emitting display device; and setting a gamma value by detect-
ing the luminance of'a region in which each grayscale may be
displayed, wherein a grayscale cotresponding to one of the
plurality of grayscale values is displayed in a grayscale dis-
play region disposed at the center of the screen, and the
luminance ofa circumference pattern disposed at the circum-
ference of the grayscale display region may be varied corre-
sponding to a predetermined panel current amount.

[0013] The luminance of the circumference pattern may be
adjusted so that the amount of current flowing in the screen
including the grayscale display region and the circumference
pattern may be within a range of the panel current amount.
[0014] The luminance of the circumference pattern may be
set to be decreased as the grayscale displayed in the grayscale
display region may be a grayscale corresponding to high
luminance.

[0015] As described above, in the gamma setting pattern of
the organic light emitting display device and the gamma
setting method using the same according to the present inven-
tion, the blurring phenomenon occurring between the low
grayscale and the black grayscale is improved, and the dis-
tortion of a gamma value is prevented, so that it is possible to
enhance color accuracy, thereby improving accuracy in
gamma setting.

[0016] Further, it is possible to display a grayscale even on
a small screen and to sufficiently secure a region for measur-
ing luminance, chromaticity, etc. Furthermore, since it is
unnecessary to move a device such as a luminance system for
each region in which each grayscale is displayed, the tact time
can be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0018] FIG. 1 is a plan view showing gamma setting
screens of comparative examples 1 and 2.

[0019] FIG. 2 shows a gamma setting screen of the present
invention, which is a plan view showing a gamma setting
screen on which a gamma setting pattern is displayed accord-
ing to an embodiment of the present invention.

[0020] FIG. 3 is a plan view showing an example of gray-
scales sequentially displayed on the gamma setting pattern in
gamma setting using the gamma setting pattern shown in FIG.
2.

[0021] FIG. 4is a graph showing luminance ratios for each
grayscale, measured in gamma setting according to the com-
parative example 1 and the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
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may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention. Accord-
ingly, the drawings and description are to be regarded as
illustrative in nature and not restrictive. In addition, when an
element is referred to as being “on” another element, it can be
directly on the another element or be indirectly on the another
element with one or more intervening elements interposed
therebetween. Also, when an element is referred to as being
“connected to” another element, it can be directly connected
to the another element or be indirectly connected to the
another element with one or more intervening elements inter-
posed therebetween. Hereinafter, like reference numerals
refer to like elements.

[0023] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers, patterns and/or sec-
tions, these elements, components, regions, layers, patterns
and/or sections should not be limited by these terms. These
terms are only used to distinguish one element, component,
region, layer pattern or section from another region, layer,
pattern or section. Thus, a first element, component, region,
layer or section discussed below could be termed a second
element, component, region, layer or section without depart-
ing from the teachings of example embodiments.

[0024] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below™ or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0025] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the invention. As used herein, the
singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0026] Example embodiments are described herein with
reference to cross sectional illustrations that are schematic
illustrations of illustratively idealized example embodiments
(and intermediate structures) of the inventive concept. As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, example embodiments should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. The regions illustrated in
the figures are schematic in nature and their shapes are not
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intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the inventive con-
cept.

[0027] Unless otherwise defined, all term’s (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary skill in
the art to which this inventive concept belongs. It will be
further understood that terms, such as those defined in com-
monly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of
the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein
[0028] Inadisplay a gamma value should be set in consid-
eration of characteristics of display devices in order to control
the display devices to display a desired luminance, etc. The
setting of the gamma value can be performed by setting the
gamma value so that a desired luminance value can be
obtained after a predetermined gray scale is displayed on a
display panel.

[0029] To this end, in the organic light emitting display
device, the gamma value can be set by sequentially displaying
the predetermined grayscale with respect to the entire screen
of the display panel or by displaying a plurality of grayscales
in a gradated strip shape on one screen. In this case, there may
occur a problem in that a distortion phenomenon for each
grayscale is caused by a voltage drop (IR-drop), it is difficult
to apply the organic light emitting display device to a small
screen, etc.

[0030] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0031] FIG. 1 is a plan view showing gamma setting
screens of comparative examples 1 and 2. Here, FIG. 1(a)
shows a gamma setting screen of the comparative example 1,
and FIG. 1(b) shows a gamma setting screen of the compara-
tive example 2.

[0032] Referring to FIG. 1, in the comparative example 1
shown in FIG. 1(a), grayscales respectively corresponding to
aplurality of predetermined grayscale values may be sequen-
tially displayed with respect to the whole screens 10 of a
display panel, and a gamma value may be set so that a desired
luminance value can be obtained by detecting and analyzing
characteristics such as luminance when each grayscale is
displayed.

[0033] Alternatively, in the comparative example 2 shown
in FIG. 1(b), a plurality of grayscales may be displayed in a
gradated strip shape on one screen 20, and a gamma value
may be set by detecting and analyzing characteristics such as
luminance in a region in which each grayscale is displayed.
[0034] In the comparative example 1 shown in FIG. 1(a),
the gamma setting screen can be easily applied to even a small
screen. Further, since it is unnecessary to move a device for
measurement, such as a luminance system, tact time can be
decreased.

[0035] However, in a case where the comparative example
1 is applied to an organic light emitting display device, a
distortion phenomenon for each grayscale, caused by a volt-
age drop (IR drop) may occur due to a characteristic of the
organic light emitting display device, in which the voltage
drop is changed depending on the amount of current flowing
in a display panel. For example, there may occur a distortion
phenomenon that luminance decreases in a low grayscale
region in which the amount of current flowing in the display
panel is relatively small.
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[0036] In this case, it is difficult to distinguish a low gray-
scale from a black grayscale, and therefore, a blurring phe-
nomenon may occur between the low grayscale and the black
grayscale.

[0037] In the comparative example 2 shown in FIG. 1(5),
the distortion phenomenon for each grayscale or degradation
of color accuracy is prevented. However, when considering
conditions of a device such as a luminance system, it is
difficult to apply the gamma setting screen to a small screen.
Further, optical characteristics should be measured by mov-
ing the device such as the luminance system for each region,
and therefore, the tact time increases.

[0038] Accordingly, the present invention discloses a
gamma setting pattern of an organic light emitting display
device and a gamma setting method using the same, which
canbe applied to even a small screen and improve accuracy of
gamma setting. Hereinafter, a gamma setting pattern of an
organic light emitting display device and a gamma setting
method using the same according to an embodiment of the
present invention will be described in detail with reference to
FIGS.2t0 4.

[0039] FIG. 2 shows a gamma setting screen of the present
invention. Particularly, FIG. 2 is a plan view showing a
gamma setting screen on which a gamma setting pattern is
displayed according to an embodiment of the present inven-
tion. FIG. 3 is a plan view showing an example of grayscales
sequentially displayed on the gamma setting pattern in
gamma setting using the gamma setting pattern shown in FIG.
2.

[0040] Referring to FIG. 2, the gamma setting pattern
according to this embodiment includes a grayscale display
region 32 which may be disposed at the center of a screen 30
and emits light corresponding to one of a plurality of prede-
termined grayscale values for setting a gamma value, and a
circumference pattern 34 which may be disposed at the cir-
cumference of the grayscale display region 32 and has lumi-
nance varied corresponding to the grayscale displayed in the
grayscale display region 32 and a predetermined panel cur-
rent amount.

[0041] Here, the shape of each of the grayscale display
region 32 and the circumference pattern 34 is not necessarily
limited to any one shape. For example, in this embodiment,
the grayscale display region 32 may be set to have a rectan-
gular shape disposed at the center of the screen 30, and the
circumference pattern 34 may be disposed along the circum-
ference of the rectangular pattern, so that the screen 30 may be
entirely implemented in a frame shape. If the gamma setting
pattern may be set to have a simple shape that is effective in
embodying the present invention, it is easy to implement and
measure the screen when a gamma voltage is set.

[0042] The gamma setting pattern of the present invention
1s used to equally maintain the entire amount of current flow-
ing in the display panel, regardless of a grayscale displayed
for the purpose of gamma setting. Here, the term “equally”
comprehensively means not only that values substantially
correspond to one another but also that the values are main-
tained as similar values within a predetermined error range.

[0043] That is, in the present invention, the luminance of
the circumference pattern 34 may be adjusted so that the
amount of current flowing in the screen 30 including the
grayscale display region 32 and the circumference pattern 34
may be a predetermined panel current amount or within its
range.
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[0044] To this end, the luminance of the circumference
pattern 34 may be set to be decreased as the grayscale dis-
played in the grayscale display region 32 may be a grayscale
corresponding to high luminance. On the contrary, the lumi-
nance of the circumference pattern 34 may be set to be
increased as the grayscale displayed in the grayscale display
region 32 may be a grayscale corresponding to low lumi-
nance. That is, while the luminance 32 of the grayscale dis-
play region 32 is decreased from FIG. 2 (a) to (e), the lumi-
nance of the circumference pattern 34 is increased from FIG.
2 (a)to (e).

[0045] Forexample, as shown in FIG. 3, when the grayscale
display region 32 displays 171G, 87G, 43G and 19G while
gradually getting dark from 255G of the brightness white
grayscale, the grayscale displayed in the circumference pat-
tern 34 may display 200G, 244G 253G and 255G while
gradually getting bright from OG of the darkest black gray-
scale.

[0046] However, the grayscale displayed in FIG. 3 shows
an example for embodying the present invention, and it will
be apparent that the grayscale displayed in the circumference
pattern 34 corresponding to the grayscale displayed in the
grayscale display region 32 may be changed depending on a
predetermined panel current amount and its area ratio.
[0047] For example, the area of the grayscale display
region 32 may be set to 30% to 50% of the area of the screen
30, which may be changed depending on a measuring device
and an actual size of the screen 30, etc. More specifically, if
the area of the grayscale display region 32 is small, it is
advantageous to improve accuracy in gamma setting, but the
area of the grayscale display region 32 may get out of mea-
surement limitation. Therefore, the area of the grayscale dis-
play region 32 may be modified in consideration of current
measurement conditions.

[0048] The panel current amount may also be set in con-
sideration of conditions of the display panel in which the
gamma value is to be set, etc. For example, it is assumed that
one region may be set as the grayscale display region 32 and
the other region may be set as the circumference region 34 by
computing the minimum area which can be measured by the
measurement area in consideration of conditions of the mea-
surement device and the size of the screen 30. When the
grayscale display region 32 displays the brightest white gray-
scale and the circumference pattern 34 displays the darkest
black grayscale, the amount of current flowing in the display
panel may be set to the panel current amount that becomes a
reference in the gamma setting.

[0049] In the gamma setting method of the organic light
emitting display device using the gamma setting pattern
according to this embodiment, grayscales respectively corre-
sponding to a plurality of predetermined grayscale values are
sequentially displayed on the screen 30, and the gamma value
may be set by detecting the luminance of a region in which
each grayscale is displayed, etc. In this case, a grayscale
corresponding to one of the plurality of grayscale values may
be displayed in the grayscale display region 32, and the lumi-
nance of the circumference pattern 34 may be varied corre-
sponding to the grayscale and a predetermined panel current
amount. Thus, the luminance of the screen 30 can be adjusted
so that the amount of current flowing in the entire current 30
may be within a range of the predetermined panel current
amount. Accordingly, it is possible to prevent the occurrence
of a distortion phenomenon for each grayscale due to differ-
ent degrees of voltage drop.
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[0050] According to the gamma setting pattern and the
gamma setting method using the same of the present inven-
tion, the blurring phenomenon occurring between the low
grayscale and the black grayscale is improved, and the dis-
tortion of a gamma value is prevented, so that it is possible to
enhance color accuracy. thereby improving accuracy in
gamma setting. For example, in the comparative example 1,
the gamma value in the gamma setting is set to about 2.4.
However, in the present invention, the gamma value in the
gamma setting is set to about 2.2 that is similar to the gamma
value set when a plurality of grayscales are displayed in a
stripe shape on one screen.

[0051] Since a plurality of grayscales to be displayed for
the purpose of setting a gamma value are all displayed on one
screen, it is possible to display a grayscale even on a small
screen and to sufficiently secure a region (grayscale display
region) for measuring luminance, chromaticity, etc. Further,
since it is unnecessary to move a device such as a luminance
system for each region in which each grayscale is displayed,
the tact time can be decreased.

[0052] FIG. 4 s a graph showing luminance ratios for each
grayscale, measured in gamma setting according to the com-
parative example 1 and the present invention, which shows a
result of a comparative experimental example. Here, the
luminance ratio refers to a ratio an actually measured lumi-
nance value and a standard luminance value.

[0053] Referring to FIG. 4, in case of the comparative
example 1 in which the gamma value is set by sequentially
displaying the grayscales respectively corresponding to the
plurality of predetermined grayscale values, the distortion
phenomenon for each grayscale occurs due to different
degrees of voltage drop. That is, in a case where the gamma
value is set as shown in the comparative example 1, it can be
seen that the luminance difference between grayscales is
large. Particularly, it can be seen that the error rate in a low
grayscale region is large.

[0054] On the other hand, it can be seen that when the
gamma valueis set using the gamma setting pattern according
to the present invention, the luminance difference between
grayscales is considerably improved.

[0055] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. A gamma setting pattern of an organic light emitting

display device, comprising:

a grayscale display region disposed at a center of a screen,
and emitting light corresponding to one of a plurality of
predetermined grayscale values for setting a gamma
value; and

a circumference pattern disposed at the circumference of
the grayscale display region, and having luminance var-
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ied corresponding to the grayscale displayed in the gray-
scale display region and a predetermined panel current
amount.

2. The gamma setting pattern according to claim 1, wherein
the luminance of the circumference pattern is adjusted so that
the amount of current flowing in the screen including the
grayscale display region and the circumference pattern is
within a range of the panel current amount.

3. The gamma setting pattern according to claim 1, wherein
the luminance of the circumference pattern is set to be
decreased as the grayscale displayed in the grayscale display
region is a grayscale corresponding to high luminance.

4. The gamma setting pattern according to claim 1, wherein
the grayscale display region is set to have a rectangular shape,
and the circumference pattern is disposed along the circum-
ference of the rectangular pattern so that the screen is imple-
mented in a frame shape.

5. The gamma setting pattern according to claim 1, wherein
the area of the grayscale region is set to 30% to 50% of the
area of the screen.

6. A gamma setting method of an organic light emitting
display device, comprising:

sequentially displaying grayscales respectively corre-
sponding to a plurality of predetermined grayscale val-
ues on a screen of the organic emitting display device;
and

setting a gamma value by detecting the luminance of a
region in which each grayscale is displayed,

wherein a grayscale corresponding to one of the plurality
of grayscale values is display in a grayscale display
region disposed at a center of the screen, and the lumi-
nance of a circumference pattern disposed at the circum-
ference of the grayscale display region is varied corre-
sponding to a predetermined panel current amount.

7. The gamma setting method according to claim 6,
wherein the luminance of the circumference pattern is
adjusted so that the amount of current flowing in the screen
including the grayscale display region and the circumference
pattern is within a range of the panel current amount.

8. The gamma setting method according to claim 6,
wherein the luminance of the circumference pattern is set to
be decreased as the grayscale displayed in the grayscale dis-
play region is a grayscale corresponding to high luminance.

9. The gamma setting pattern according to claim 1, wherein
the circumference pattern entirely surrounds the grayscale
display region.

10. The gamma setting pattern according to claim 6,
wherein the circumference pattern entirely surrounds the
grayscale display region.
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