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7) ABSTRACT

A method for controlling optical quantities of an organic light
emitting diode (“OLED”) display includes generating an
inverse matrix using an initial setting of the OLED display,
calculating a variation between the initial setting and a target
setting using the target setting, the initial setting and the
inverse matrix, where the target setting is input by a user of the
OLED, and controlling optical quantities of the OLED dis-
play using the variation.

Acquire color coordinate and luminance value of changed setting |—5301
Y
Generate 3x3 matrix using difference between initial setting |
and changed setting
Y
Calculate inverse matrix of 3x3 matrix ——5303
Y
Calculate difference matrix of color coordinates and luminance
e . . —5304
values of initial setting and target setting
Y
Calculate variation on RGB data of target setting ——5305
Y
Change RGB data of OLED display using variation ——5306




Patent Application Publication  Jan. 15,2015 Sheet 1 of 3 US 2015/0015617 A1

FIG.1
100
J/
/4
Optical quantities]
control device 150
110— Display panel

IC —120

130~ Flexible printed circuit

140~  Driving controller




Patent Application Publication  Jan. 15,2015 Sheet 2 of 3

FIG.2

150

/

Optical quantities control device

Inverse matrix generator

Variation calculator

Panel controller

—151

—152

—153

US 2015/0015617 A1



Patent Application Publication  Jan. 15,2015 Sheet 3 of 3 US 2015/0015617 A1

FIG.3

Acquire color coordinate and luminance value of changed setting |~—S301
Y
Generate 3x3 matrix using difference between initial setting | _q30p
and changed setting
Y
Calculate inverse matrix of 3x3 matrix ——5303
| J
Calculate difference matrix of color coordinates and luminance
i . ) —S5304
values of initial setting and target setting
Y
Calculate variation on RGB data of target setting ——S5305
|
Change RGB data of OLED display using variation ——S5306




US 2015/0015617 A1l

METHOD AND DEVICE FOR CONTROLLING
OPTICAL QUANTITIES OF ORGANIC LIGHT
EMISSION DISPLAY DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0080545, filed on Jul. 9, 2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
content of which in its entirety is herein incorporated by
reference.

BACKGROUND

[0002] (a) Field

[0003] Exemplary embodiments of the invention relate to a
method and device for controlling optical quantities of an
organic light emitting diode (“OLED”) display.

[0004] (b) Description of the Related Art

[0005] Conventionally, optical quantities of an organic
light emitting diode (“OLED”) are controlled by trial and
error.

[0006] However, when the OLED is produced based on the
trial and error method, a tact time is increased, accuracy is
reduced, thereby deteriorating yield, and the optical quanti-
ties of the OLED may not be efficiently or effectively con-
trolled by an ordinary user of the OLED.

SUMMARY

[0007] Exemplary embodiments of the invention provide a
device and method for a user of an organic light emitting
diode (“OLED”) display to easily control optical quantities of
the OLED display.

[0008] According to an exemplary embodiment of the
invention, a method for controlling optical quantities of an
OLED display includes: generating an inverse matrix using
an initial setting of the OLED display; calculating a variation
between the initial setting and a target setting using the target
setting, the initial setting and the inverse matrix, where the
target setting is input by a user of the OLED; and controlling
optical quantities of the OLED display using the variation.
[0009] In an exemplary embodiment, the generating the
inverse matrix may include: acquiring a changed setting by
changing red data, green data and blue data of the initial
setting; and calculating the inverse matrix using the changed
setting and the initial setting.

[0010] In an exemplary embodiment, the acquiring the
changed setting may include: acquiring a first modification
setting by changing the red data of the initial setting; acquir-
ing a second modification setting by changing the green data
ofthe initial setting; and acquiring a third modification setting
by changing the blue data of the initial setting.

[0011] In an exemplary embodiment, the calculating the
inverse matrix may include: generating a matrix by calculat-
ing differences in color coordinates and a luminance value
between the initial setting and the first modification setting,
differences in the color coordinates and the luminance value
between the initial setting and the second modification set-
ting, and differences in the color coordinates and the lumi-
nance value between the initial setting and the third modifi-
cation setting; and calculating an inverse of the matrix.
[0012] In an exemplary embodiment, the calculating the
variation may include generating a difference matrix by cal-
culating differences in color coordinates and a luminance
value between the target setting and the initial setting; and
calculating the variation using the inverse matrix and the
difference matrix.
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[0013] According to another embodiment of the invention,
adevice for controlling optical quantities of an OLED display
includes: an inverse matrix generator which generates an
inverse matrix using an initial setting of the OLED display; a
variation calculator which calculates a variation between the
initial setting and a target setting using a target setting, the
initial setting and the inverse matrix, where the garget setting
is input by a user of the OLED; and a panel controller which
controls optical quantities of the OLED display using the
variation.

[0014] In an exemplary embodiment, the inverse matrix
generator may acquire a changed setting by changing red
data, green data and blue data of the initial setting, and the
inverse matrix generator may calculate the inverse matrix
using the changed setting and the initial setting.

[0015] In an exemplary embodiment, the changed setting
may include a first modification setting acquired by changing
the red data, a second modification setting acquired by chang-
ing the green data, and a third modification setting acquired
by changing the blue data.

[0016] In an exemplary embodiment, the inverse matrix
generator may calculate a matrix using differences in color
coordinates and a luminance value between the initial setting
and the first modification setting, differences in color coordi-
nates and a luminance value between the initial setting and the
second modification setting, and differences in color coordi-
nates and a luminance value between the initial setting and the
third modification setting, and the inverse matrix generator
may calculate an inverse of the matrix.

[0017] Inan exemplary embodiment, the variation calcula-
tor may generate a difference matrix using differences in
color coordinates and a luminance value between the target
setting and the initial setting, and the variation calculator may
calculate the variation using the inverse matrix and the dif-
ference matrix.

[0018] According to another embodiment of the invention,
an OLED display with controllable optical quantities
includes: a display panel including an OLED; and an optical
quantities control device which controls optical quantities of
the display panel, where the optical quantities control device
includes an inverse matrix generator which generates an
inverse matrix using an initial setting of the OLED display, a
variation calculator which calculates a variation between the
initial setting and the target setting using a target setting, the
initial setting and the inverse matrix, where the garget setting
is input by a user of the OLED, and a panel controller which
controls the optical quantities of the OLED display using the
variation.

[0019] According to exemplary embodiments of the inven-
tion, the user of the OLED display may easily control the
optical quantities of the OLED display without using a spe-
cial device such as a luminance gauge. In such embodiments,
when the optical quantities control device may include a
multiple time programmable (“MTP”) chip, the tact time is
substantially reduced and the optical quantities of the OLED
display are substantially effectively controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features of the invention will
become more apparent by describing in detail exemplary
embodiments thereof with reference to the attached drawings,
in which:
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[0021] FIG. 1 is a block diagram showing an exemplary
embodiment of an organic light emitting diode (“OLED”)
display according to the invention;

[0022] FIG. 2 is a block diagram showing an exemplary
embodiment of an optical quantities control device of an
OLED display according to the invention; and

[0023] FIG.3isaflowchart showing an exemplary embodi-
ment of amethod of changing an optical quantity of an OLED
display according to the invention.

DETAILED DESCRIPTION

[0024] The invention will be described more fully herein-
after with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms, and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Like reference numerals refer to like ele-
ments throughout.

[0025] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, the element or layer can be directly
on, connected or coupled to the other element or layer or
intervening elements or layers may be present. In contrast,
when an element is referred to as being “directly on,”
“directly connected to” or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present. Like numbers refer to like elements throughout. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0026] It will be understood that, although the terms first,
second, third, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer 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 departing from the teachings of the invention.
[0027] 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 relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations 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.

[0028] The terminology used herein is for the purpose of
describing particular 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 otherwise.
It will be further understood that the terms “includes” and/or
“including,” when used in this specification, specify the pres-
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ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0029] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For exaniple, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0030] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mearning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, 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.

[0031] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing. For example, a region illustrated or
described as flat may, typically, have rough and/or nonlinear
features. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are sche-
matic in nature and their shapes are not intended to illustrate
the precise shape of a region and are not intended to limit the
scope of the claims set forth herein.

[0032] All methods described herein can be performed in a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0033] Hereinafter, exemplary embodiments of the inven-
tion will be described in further detail with reference to the
accompanying drawings.

[0034] FIG. 1 is a block diagram showing an exemplary
embodiment of an organic light emitting diode (“OLED”)
display according to the invention.

[0035] Referring to FIG. 1, an exemplary embodiment of
the OLED display 100 includes a display panel 110, an inte-
grated circuit 120 (referred to as “IC” in FIG. 1), a flexible
printed circuit 130, a driving controller 140 and an optical
quantities control device 150. In such an embodiment, the
display panel 110, the integrated circuit 120 and the flexible
printed circuit 130 may be disposed in a display module, and
the driving controller 140 may be disposed in a module con-
trol set.

[0036] The driving controller 140 may transmit drive con-
trol signals such as a video signal, a synchronization signal
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and a clock signal, for example, to the integrated circuit 120
and the flexible printed circuit 130. The display panel 110
may display an image based on a display control signal pro-
vided by the integrated circuit 120 and the flexible printed
circuit 130.

[0037] Inanexemplary embodiment, the optical quantities
control device 150 generates an optical quantities control
signal, and transmits the optical quantities control signal to
the display panel 100. In one exemplary embodiment, for
example, the optical quantities control device 150 may load
an optical quantities control signal to the display control
signal from the integrated circuit 120 or the flexible printed
circuit 130, and transmit the optical quantities control signal
and the display control signal to the display panel 110. In such
an embodiment, the optical quantities control device 150 may
be disposed in the integrated circuit 120 or the driving con-
troller 140. In an alternative exemplary embodiment, the opti-
cal quantities control device 150 may be disposed between
the driving controller 140 and the display panel 110 as a
separate module.

[0038] FIG. 2 is a block diagram showing an exemplary
embodiment of the optical quantities control device of an
OLED display according to the invention.

[0039] Referring to FIG. 2, an exemplary embodiment of
the optical quantities control device 150 of the OLED display
100 includes an inverse matrix generator 151, a variation
calculator 152 and a panel controller 153.

[0040] The inverse matrix generator 151 calculates an
inverse matrix for calculating red, green and blue (“RGB”)
data of a target setting using a predetermined initial setting,
and transmits the calculated inverse matrix to the variation
calculator 152. In an exemplary embodiment, the initial set-
ting may be set when the OLED display is produced in a
factory.

[0041] The variation calculator 152 calculates a variation
on the target setting using the inverse matrix calculated by the
inverse matrix generator 151 and using color coordinates and
aluminance value, which may be provided or set by a user of
the OLED display 100. In an exemplary embodiment, the
color coordinates and the luminance value may be changed
based on a control of the user of the OLED display 100.

[0042] Thepanel controller 153 changes a current setting of
the OLED display 100 based on a variation of the target
setting.

[0043] Anexemplary embodiment of amethod of changing
the optical quantities of the OLED display 100 using the
optical quantities control device 150 by the user will now be
described with reference to FIG. 3.

[0044] FIG. 3 is aflowchart showing an exemplary embodi-
ment of amethod of changing an optical quantity of an OLED
display according to the invention.

[0045] Referring to FIG. 3, the inverse matrix generator
151 acquires the color coordinates and the luminance value of
a changed setting by changing red (“R”) data, green (“G”)
data, and blue (“B”) data from the RGB data of the initial
setting of the OLED display, and (S301).

[0046] The following Table 1 shows an initial setting of an
exemplary embodiment of the OLED display, and the initial
setting includes gamma data (e.g., RGB data) allocated to the
RGB pixels in 255 grayscales, and color coordinates (x, y)
and a luminance value Y mapping the RGB data. In Table 1,
the RGB data are expressed using hexadecimal digits.
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TABLE 1
R 0xb9 X 0.2807
G 0xb® y 0.2571
B Oxfe Y 218

[0047] In an exemplary embodiment, the inverse matrix
generator 151 changes the R data, the G data and the B data of
the initial setting shown in Table 1, and thereby acquires the
changed setting. In such an embodiment, the inverse matrix
generator 151 may randomly change the R data, the G data
and the B data to acquire the modified setting, but a method
for changing the R data, the G data and the B data in the
exemplary embodiment of the invention is not limited thereto.
The following Table 2 to Table 4 show changed settings
acquired from the initial setting of Table 1.

TABLE 2
R 0xb7 X 0.2775
G 0xb8 y 0.2565
B Oxfe Y 216
TABLE 3
R 0xb9 X 0.2813
G 0xb6 y 0.2537
B Oxfc Y 214
TABLE 4
R 0xb9 X 0.2825
G 0xb8 y 0.2599
B Oxfa Y 217.8

[0048] Table 2 shows the color coordinates and luminance
when the R data of

[0049] Table 1 are modified, e.g., modified into 0xb7 from
0xb9. In Table 2, when the R data of the initial setting are
modified into 0xb7 from 0xb9, the color coordinates become
(0.2775, 0.2565), that is, x=0.2775 and y=0.2565, and the
luminance becomes 216 (i.e., Y=216). Table 3 shows the
color coordinates and luminance when the G data of Table 1
are modified, e.g., modified into 0xb6 from O0xb8. In Table 3,
when the G data of the initial setting are modified into 0xb6
from 0xb8, the color coordinates become (0.2813, 0.2537),
that is, x=0.2813 and y=0.2537, and the luminance becomes
214 (i.e., Y=214). Table 4 shows the color coordinates and
luminance when the B data of Table 1 are modified, e.g,,
modified into Oxfa from Oxfc. In Table 4, when the B data of
the initial setting is modified into Oxfa from Oxfc, the color
coordinates become (0.2825, 0.2599), that is, x=0.2825 and
y=0.2599, and the luminance becomes 217.8 (i.e.,Y=217.8).
[0050] In an exemplary embodiment, the inverse matrix
generator 151 generates a 3x3 matrix using a difference
between the initial setting and the changed settings (S302). In
such an embodiment, the difference between the color coor-
dinates and the luminance value of Table 1 and Table 2 is
written in a first row ofthe 3x3 matrix, the difference between
the color coordinates and the luminance value of Table 1 and
Table 3 is written in a second row of the 3x3 matrix, and the
difference between the color coordinates and the luminance
value of Table 1 and Table 4 is written in a third row ofthe 3x3
matrix.
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[0051] In such an embodiment, the first row of the 3x3
matrix represents a change in the coordinate x when R data
are modified, a change in the coordinate x when the G data are
modified, and a change in the coordinate x when the B data are
modified.

[0052] In such an embodiment, the second row of the 3x3
matrix represents a change in the coordinate y when the R
data are modified, a change in the coordinate y changes when
the G data are modified, and a change in the coordinate y
when the B data are modified.

[0053] In such an embodiment, the third row of the 3x3
matrix represents a change in the luminance Y when the R
data are modified, a change in the luminance Y when the G
data are modified, and a change in the luminance Y when the
B data are modified.

[0054] The matrix of the following Equation 1 shows the
3%3 matrix generated by the inverse matrix generator 151.

Equation [
-0.0006 -0.0034 0.0028
-2 -4 -0.2

Xoss =

-0.0032  0.0006 0.0018]

[0055] The inverse matrix generator 151 calculates an
inverse matrix of the 3x3 matrix (5303). The matrix of the
following Equation 2 is an inverse matrix of the 3x3 matrix
generated by the inverse matrix generator 151.

-361.4623 288.62012 -0.787521 Equation 2
X{sls =| 151.18197 -101.7042 0.0632216
-590.9841 852.11655 -1.610775

[0056] In such an embodiment, a first row of the inverse

matrix generated by the inverse matrix generator 151 repre-
sents a change in the R data to modify the coordinate x, a
change in the G data to modify the coordinate x, and a change
in the B data to modify the coordinate x.

[0057] Insuchanembodiment, a second row of the inverse
matrix generated by the inverse matrix generator 151 repre-
sents a change in the R data to modify the coordinate y, a
change in the G data to modify the coordinate y, and a change
in the B data to modify the coordinate y.

[0058] In such an embodiment, a third row of the inverse
matrix generated by the inverse matrix generator 151 repre-
sents a change in the R data to modify the luminance Y, a
change in the G data to modify the luminanceY, and a change
in the B data to modify the luminance Y.

[0059] Inan exemplary embodiment, the optical quantities
control device 150 uses the inverse matrix calculated from the
255 grayscales to modify the RGB data in 172 grayscales into
RGB data in 255 grayscales.

[0060] In an alternative exemplary embodiment, the
inverse matrix generator 151 may generate the inverse matrix
for RGB data in other grayscales through the initial setting
and the changed setting including a plurality of modification
settings, e.g., a first modification setting, a second modifica-
tion setting and a third modification setting, as shown in the
following Table 5 and Table 6. Table 5 shows theinitial setting
and the changed setting of 171 grayscales, and Table 6 shows
the initial setting and the changed setting of for RGB data in
87 grayscales.
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TABLE 5
Initial setting R Oxes X 0.2933
G Oxc7 y 0.3332
B 0xb3 Y 138
Modification setting 1 R Oxc3 X 0.2897
(R data change) G 0xc7 y 0.3332
B 0xb3 Y 136.7
Modification setting 2 R Oxes X 0.2945
(G data change) G 0xc3 y 0.3282
B 0xb3 Y 134.7
Modification setting 3 R Oxes X 0.2957
(B data change) G 0xc7 y 0.338
B 0xb3 Y 137.8
[0061] The following Equation 3 shows an inverse matrix

calculated from the initial setting and the changed setting of
for RGB data in 171 grayscale based on Table 5.

-201.1659 91.743119 -0.212156
X} =| 74541284 -45.87156 -0.206422
77.647171 160.55046 -0.215023

Equation 3

[0062] According to an exemplary embodiment of the
invention, the user may use the inverse matrix calculated from
the initial setting and the changed setting of for RGB data in
171 grayscales to change the color coordinates and the lumi-
nance in 88 grayscales to 171 grayscales.

TABLE 6
Initial setting R 0xb5 X 0.3093
G 0xb8 y 0.3673
B Oxa5 Y 37.9
Modification setting 1 R 0xb3 X 0.3049
(R data change) G 0xb8 y 0.368
B Oxa5 Y 374
Modification setting 2 R 0xb5 X 0.3116
(G data change) G 0xb6 y 0.361
B 0xas Y 36.6
Modification setting 3 R 0xb5 X 0.3124
(B data change) G 0xb8 y 0.3731
B Oxa3 Y 37.8
[0063] The following Equation 4 shows the inverse matrix

calculated from the initial setting and the changed setting for
RGB data in 87 grayscales based on Table 6.

—148.4294 69.036935 -0.597169
Xg =| 51414349 -36.15355 —D.503061
73760515 124.81151 -0.474356

Equation 4

[0064] According to an exemplary embodiment of the
invention, the user may use the inverse matrix calculated from
the initial setting and the changed setting for RGB data in 87
grayscales to change the color coordinates and the luminance
of RGB data in 44 grayscales to 87 grayscales.

[0065] In an exemplary embodiment, as described above,
the inverse matrix may be calculated from an initial setting
and a changed setting of RGB data in predetermined gray-
scales, and the user may control or change the color coordi-
nates and the luminance of RGB through the calculated
inverse matrix.

[0066] The variation calculator 152 calculates a variation
on the RGB data of the target setting using the inverse matrix
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calculated by the inverse matrix generator 151 and the target
setting provided by the user, e.g., the color coordinates and
the luminance value thereof.

[0067] In one exemplary embodiment, for example, when
the user inputs the color coordinates and the luminance value
of the target setting as in the following Table 7, the variation
calculator 152 calculates differences in the color coordinates
and the luminance value between the target setting and the
initial setting in 255 grayscales (S304). In such an embodi-
ment, the variation calculator 152 calculates a variation on the
RGB data of the target setting (e.g., a variation matrix) by
multiplying a difference matrix corresponding to the calcu-
lated differences in the color coordinates and the luminance
value by the inverse matrix of 255 grayscales as represented
by the following Equation 5 (S305).

TABLE 7

Color coordinates and lumi-
nance value of initial setting  Difference

Color coordinates and lumi-
nance value of target setting

x 0.286 x 0.2807 0.0053
y 0312 v 0.2571 0.0549
Y 200 Y 218 -18
0.0053 -361.4623 288.62012 —0.787521 Equation 5
X{sls 00549 | = M| 151.18197 -101.7042 0.0632216
-18 —590.9841 852.11655 -1.610775
0.0053 9.442
0.0549 | = | -1.228
-18 20.139
[0068] In Equation 5 above, M, denotes the variation

matrix for the RGB data of the target setting.

[0069] The variation calculator 152 transmits the variation
matrix to the panel controller 153, and the panel controller
153 changes the RGB data of the OLED display 100 based on
the variation matrix (S306).

[0070] In such an embodiment, the panel controller 153
may be controlled to maintain the modified setting by the
user. In such an embodiment, the user may check an image
displayed based on the modified setting and may maintain the
modified setting or return to the initial setting.

[0071] According to exemplary embodiments of the inven-
tion, as described herein, the user of the OLED display may
efficiently or effectively change the optical quantities of the
OLED display without using an additionally provided device
such as a luminance gauge. In such embodiments, the optical
quantities control device is applied to a multiple time pro-
grammable (“MTP”) chip, such that the tact time is substan-
tially reduced, and the panel is accurately controlled.

[0072] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A method of controlling optical quantities of an organic
light emitting diode display, the method comprising:
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generating an inverse matrix using an initial setting of the
organic light emitting diode display;
calculating a variation between the initial setting and a
target setting using the target setting, the initial setting
and the inverse matrix, wherein the target setting is input
by a user of the organic light emitting diode display; and
controlling the optical quantities of the organic light emit-
ting diode display using the variation.
2. The method of claim 1, wherein the generating the
inverse matrix comprises:
acquiring a changed setting by changing red data, green
data and blue data of the initial setting; and
calculating the inverse matrix using the changed setting
and the initial setting.
3. The method of claim 2, wherein the acquiring the
changed setting comprises:
acquiring a first modification setting by changing the red
data of the initial setting;
acquiring a second modification setting by changing the
green data of the initial setting; and
acquiring a third modification setting by changing the blue
data of the initial setting.
4. The method of claim 3, wherein the calculating the
inverse matrix comprises:
generating a matrix by calculating differences in color
coordinates and a luminance value between the initial
setting and the first modification setting, differences in
the color coordinates and the luminance value between
the initial setting and the second modification setting,
and differences in the color coordinates and the umi-
nance value between the initial setting and the third
modification setting; and
calculating an inverse of the matrix.
5. The method of claim 1, wherein the calculating the
variation comptises:
generating a difference matrix by calculating differences in
color coordinates and a luminance value between the
target setting and the initial setting; and
calculating the variation using the inverse matrix and the
difference matrix.
6. A device for controlling optical quantities of an organic
light emitting diode display, the device comprising:
an inverse matrix generator which generates an inverse
matrix using an initial setting of the organic light emit-
ting diode display;
avariation calculator which calculates a variation between
the initial setting and a target setting using the target
setting, the initial setting and the inverse matrix, wherein
the garget setting is input by a user of the organic light
emitting diode display; and
a panel controller which controls the optical quantities of
the organic light emitting diode display using the varia-
tion.
7. The device of claim 6, wherein
the inverse matrix generator acquires a changed setting by
changing red data, green data and blue data of the initial
setting, and
the inverse matrix generator calculates the inverse matrix
using the changed setting and the initial setting.
8. The device of claim 7, wherein
the changed setting comprises:
a first modification setting acquired by changing the red
data;
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a second modification setting acquired by changing the
green data; and

a third modification setting acquired by changing the blue
data.

9. The device of claim 8, wherein

the inverse matrix generator calculates a matrix using dif-
ferences in color coordinates and a luminance value
between the initial setting and the first modification set-
ting, differences in color coordinates and a luminance
value between the initial setting and the second modifi-

cation setting and differences in color coordinates and a

luminance value between the initial setting and the third

modification setting, and
the inverse matrix generator calculates an inverse of the
matrix.
10. The device of claim 6, wherein
the variation calculator generates a difference matrix using
differences in color coordinates and a luminance value
between the target setting and the initial setting, and
the variation calculator calculates the variation using the
inverse matrix and the difference matrix.
11. An organic light emitting diode display comprising:
adisplay panel comprising an organic light emitting diode;
and
an optical quantities control device which controls optical
quantities of the display panel,
wherein the optical quantities control device comprises:
an inverse matrix generator which generates an inverse
matrix using an initial setting of the organic light
emitting diode display;

a variation calculator which calculates a variation
between the initial setting and a target setting using
the target setting, the initial setting and the inverse
matrix, wherein the garget setting is input by a user of
the organic light emitting diode display; and

a panel controller which controls the optical quantities
of the organic light emitting diode display using the
variation.
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12. The organic light emitting diode display of claim 11,
wherein
the inverse matrix generator acquires a changed setting by
changing red data, green data and blue data of the initial
setting, and
the inverse matrix generator calculates the inverse matrix
using the changed setting and the initial setting.
13. The organic light emitting diode display of claim 12,
wherein the changed setting comprises:
a first modification setting acquired by changing the red
data;
a second modification setting acquired by changing the
green data; and
a third modification setting acquired by changing the blue
data.
14. The organic light emitting diode display of claim 13,
wherein
the inverse matrix generator calculates a matrix using dif-
ferences in color coordinates and a luminance value
between the initial setting and the first modification set-
ting, differences in color coordinates and a luminance
value between the initial setting the second modification
setting and differences in color coordinates and a lumi-
nance value between the initial setting and the third
modification setting, and
the inverse matrix generator calculates an inverse of the
matrix.

15. The organic light emitting diode display of claim 11,
wherein

the variation calculator generates a difference matrix using
differences in color coordinates and a luminance value
between the target setting and the initial setting, and

the variation calculator calculates the variation using the
inverse matrix and the difference matrix.

I S T T



patsnap

TREMOF) ATRHBNAREREENAZEN T ENEE
[F(2E)F US20150015617A1 [ (r&)B 2015-01-15
RiES US14/201218 B H 2014-03-07

HRIRE(ERR)AGE) =EETERAH
B (T M) A(F) = EDISPLAY CO. , LTD.

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[FRI& B A YEO YONG SEOK
LIM SANG MIN
KIM GEE BUM
KBEA YEO, YONG-SEOK
LIM, SANG-MIN
KIM, GEE-BUM
IPCHZES G09G3/20 G09G3/32
CPCH %S G09G3/2003 G09G3/3208 G09G3/2092 G09G2320/0242 G09G2320/06 G09G2320/0673
AR 1020130080545 2013-07-09 KR
SNEBEEHE Espacenet  USPTO
BEOF) ‘ Acquire color coordinate and luminance value of changed setting |—\/S301
AFRHENKL-ME (‘OLED" ) BREBH LRI HDIEE ;
OLEDE RErty AR BEARIERER |, A ERREITEARIRENESR | Generate 3x3 matrix using difference between initial setting | o309
REZHENEL , PRREREMERER , HPBERREHBOLEDHAF and changed setting
WA, FEREEEHOLEDE FRMHKZ R, :
‘ Calculate inverse matrix of 3x3 matrix |~5303
Calculate difference matrix of color coordinates and luminance | oan4
values of initial setting and target setting

'

‘ Calculate variation on RGB data of target setting |—vS305

'

‘ Change RGB data of OLED display using variation |—»S306



https://share-analytics.zhihuiya.com/view/84bc4f78-ce75-480c-a84b-3ed0b943263d
https://worldwide.espacenet.com/patent/search/family/052276759/publication/US2015015617A1?q=US2015015617A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150015617%22.PGNR.&OS=DN/20150015617&RS=DN/20150015617

