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METHOD FOR SETTING BLACK DATA OF 
DISPLAY DEVICE AND DISPLAY DEVICE 

EMPLOYING THE SAME 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] The present application claims priority under 35 
U . S . C . $ 119 ( a ) to Korean patent application 10 - 2017 
0143993 filed on Oct . 31 , 2017 in the Korean Intellectual 
Property Office , the entire disclosure of which is incorpo 
rated herein by reference . 

BACKGROUND 
1 . Technical Field 

[ 0002 ] An aspect of the present disclosure relates to a 
method for setting black data of a display device and a 
display device employing the same . 

2 . Related Art 
[ 0003 ] In general , the same black data is set in display 
devices manufactured by the same process , and black data is 
set based on a sample having the poorest characteristics and 
a driving condition of the sample . 
10004 ] When black data is set based on a sample having 
the poorest characteristics and a driving condition of the 
sample , the swing width between black data and white data 
is increased . Therefore , an afterimage of a previous image is 
displayed , or a color dragging phenomenon occurs . 

[ 0012 ] The second black data may be set by removing a 
preset voltage from the first black data . 
[ 0013 ] The method may further include setting black data 
respectively corresponding to reference luminance points set 
based on a target luminance of light to be emitted by the 
display device . 
[ 0014 ] According to an aspect of the present disclosure , 
there is provided a display device including : a display unit 
configured to display an image , based on data ; a data driver 
configured to supply the data to the display unit ; and a black 
data setting unit configured to set first black data , based on 
a luminance of a test image , the test image being displayed 
based on data having a test voltage that is supplied to the 
display unit . 
[ 0015 ] When the luminance of the test image is a reference 
luminance or less , the black data setting unit may set the first 
black data , based on the test voltage . 
[ 0016 ) The first black data may be set by adding a first 
margin voltage to the test voltage . 
[ 0017 ] The display device may be configured to be driven 
at a first driving frequency or be configured to be driven at 
a second driving frequency higher than the first driving 
frequency 
[ 0018 ] The first black data may be used when the display 
device is driven at the first driving frequency . 
[ 0019 ] The black data setting unit may be configured to set 
second black data used when the display device is driven at 
the second driving frequency , based on the first black data . 
[ 0020 ] The second black data may be set by removing a 
preset voltage from the first black data . 
[ 0021 ] The black data setting unit may be configured to set 
black data respectively corresponding to reference lumi 
nance points set based on a target luminance of light to be 
emitted by the display unit . 
[ 0022 ] The black data may be set by applying preset offset 
values to the first black data to correspond to the respective 
reference luminance points . 
10023 ] The reference luminance points may include a first 
reference luminance point and a second reference luminance 
point smaller that the first reference luminance point . Black 
data corresponding to the first reference luminance point 
may be larger than that corresponding to the second refer 
ence luminance point . 
[ 0024 ] The display device may further include a gamma 
voltage generating unit configured to transfer a gamma 
voltage to the data driver . The gamma voltage generating 
unit may be configured to generate a first gamma voltage 
corresponding to the first black data . 
[ 0025 ] The gamma voltage generating unit may be con 
figured to generate a second gamma voltage corresponding 
to the second black data . 

SUMMARY 
[ 0005 ] Embodiments provide a display device capable of 
displaying a high - quality image by decreasing the magni 
tude of a margin voltage applied when black data is set . 
[ 0006 ] According to an aspect of the present disclosure , 
there is provided a method for setting black data of a display 
device including a display unit for displaying an image 
corresponding to data , the method including : applying data 
having a test voltage to the display unit ; measuring a 
luminance of a test image displayed in the display unit ; and 
when the measured luminance is a reference luminance or 
less , setting first black data , based on the test voltage . 
[ 0007 ] The method may further include : when the mea 
sured luminance exceeds the reference luminance , changing 
the test voltage ; and applying data having the changed test 
voltage to the display unit and re - measuring a luminance of 
a changed test image displayed in the display unit . 
[ 0008 ] If the re - measured luminance is the reference lumi 
nance or less , the first black data may be set based on the 
changed test voltage . If the re - measured luminance exceeds 
the reference luminance , the changing of the test voltage , 
and the applying the data having the changed test voltage to 
the display unit and the re - measuring of the luminance of the 
changed test image displayed in the display unit may be 
repeated . 
[ 0009 ] The first black data may be set by adding a first 
margin voltage to the test voltage . 
[ 0010 ] The first black data may be used when the display 
device is driven at a first driving frequency . 
[ 0011 ] The method may further include setting second 
black data used when the display device is driven at a second 
driving frequency higher than the first driving frequency , 
with reference to the first black data . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0026 ] Example embodiments will now be described more 
fully hereinafter with reference to the accompanying draw 
ings ; however , they may be embodied in different forms and 
should not be construed as limited to the embodiments set 
forth herein . Rather , these embodiments are provided so that 
this disclosure will be thorough and complete , and will fully 
convey the scope of the example embodiments to those 
skilled in the art . 
[ 0027 ] In the drawing figures , dimensions may be exag 
gerated for clarity of illustration . It will be understood that 
when an element is referred to as being “ between ” two 
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elements , it can be the only element between the two 
elements , or one or more intervening elements may also be 
present . Like reference numerals refer to like elements 
throughout . 
[ 0028 ] FIG . 1 is a diagram schematically illustrating a 
configuration of a display device according to an embodi 
ment of the present disclosure . 
[ 0029 ] FIG . 2 is a diagram schematically illustrating a 
configuration of a system for setting black data of the display 
device . 
[ 0030 ] FIG . 3 is a flowchart illustrating a method for 
setting black data of the display device according to an 
embodiment of the present disclosure . 
[ 0031 ] FIGS . 4 and 5 are diagrams exemplarily illustrating 
an operation of setting black data according to the method 
shown in FIG . 3 . 
[ 0032 ] FIGS . 6A and 6B are diagrams illustrating a ref 
erence for setting a first margin voltage according to an 
embodiment of the present disclosure . 
[ 0033 ] FIGS . 7 and 8 are flowcharts illustrating a method 
for setting black data of the display device according to 
another embodiment of the present disclosure . 

DETAILED DESCRIPTION 
[ 0034 ] The features of the inventive concept , and the way 
of attaining them , will become apparent with reference to 
embodiments described below in conjunction with the 
accompanying drawings . However , the present disclosure is 
not limited to the embodiments but may be implemented 
into different forms . These embodiments are provided only 
for illustrative purposes and for full understanding of the 
scope of the present disclosure by those skilled in the art . In 
the entire specification , when an element is referred to as 
being “ connected ” or “ coupled ” to another element , it can be 
directly connected or coupled to the another element or be 
indirectly connected or coupled to the another element with 
one or more intervening elements interposed therebetween . 
It should note that in giving reference numerals to elements 
of each drawing , like reference numerals refer to like 
elements even though like elements are shown in different 
drawings . 
[ 0035 ] Hereinafter , a method for setting black data of a 
display device and a display device employing the same will 
be described with reference to exemplary embodiments in 
conjunction with the accompanying drawings . 
[ 0036 ] FIG . 1 is a diagram schematically illustrating a 
configuration of a display device according to an embodi 
ment of the present disclosure . 
[ 0037 ] Referring to FIG . 1 , the display device according to 
the embodiment of the present disclosure may include a 
display unit 100 , a scan driver 210 , an emission driver 220 , 
a data driver 230 , a gamma voltage generating unit 240 , a 
timing controller 250 , and a black data setting unit 300 . 
[ 0038 ] The black data setting unit 300 may set black data 
suitable for the display device , and supply information on 
the set black data to the timing controller 250 . 
10039 ] The black data setting unit 300 , as shown in FIG . 
1 , may be disposed at a front end of the timing controller 
250 . In this case , the black data setting unit 300 may be 
included in a host system ( not shown ) that generates a 
plurality of clock signals , etc . and outputs the generated 
signals to the timing controller 250 . However , the present 

disclosure is not limited thereto , and the black data setting 
unit 300 may be formed as a component separate from the 
host system . 
[ 0040 ] Alternatively , the black data setting unit 300 may 
be disposed between the timing controller 250 and the data 
driver 230 , or be included in the timing controller 250 . 
[ 0041 ] The timing controller 250 may generate a scan 
driving control signal SCS , a data driving control signal 
DCS , and an emission driving control signal ECS , based on 
signals input from the outside . The scan driving control 
signal SCS generated by the timing controller 250 is sup 
plied to the scan driver 210 , the data driving control signal 
DCS generated by the timing controller 250 is supplied to 
the data driver 230 , and the emission driving control signal 
ECS generated by the timing controller 250 is supplied to the 
emission driver 220 . 
[ 0042 ] The scan driver 210 may supply a scan signal to 
scan lines S11 to Sin , in response to the scan driving control 
signal SCS . For example , the scan driver 210 may sequen 
tially supply the scan signal to the scan lines S11 to Sin . 
[ 0043 ] If the scan signal is sequentially supplied to the 
scan lines S11 to Sin , pixels PXL may be selected in units 
of horizontal lines . To this end , the scan signal may be set 
to a gate - on voltage ( e . g . , a low - level voltage ) such that 
transistors included in the pixels PXL can be turned on . 
[ 0044 ] The data driver 230 may supply a data signal to 
data lines D1 to Dm in response to the data driving control 
signal DCS . The data signal supplied to the data lines D1 to 
Dm may be supplied to pixels PXL selected by the scan 
signal . 
[ 0045 ] The emission driver 220 may supply an emission 
control signal to emission control lines E1 to En in response 
to the emission driving control signal ECS . For example , the 
emission driver 220 may sequentially supply the emission 
control signal to the emission control lines E1 to En . 
[ 0046 ] If the emission control signal is sequentially sup 
plied to the emission control lines E1 to En , light may not 
be emitted from the pixels PXL in units of horizontal lines . 
To this end , the emission control signal may be set to a 
gate - off voltage ( e . g . , a high - level voltage ) such that the 
transistors included in the pixels PXL can be turned off . 
[ 0047 ) Meanwhile , in FIG . 1 , it is illustrated that the scan 
driver 210 and the emission driver 220 are components 
separate from each other , but the present disclosure is not 
limited thereto . For example , the scan driver 210 and the 
emission driver 220 may be formed as one driver . 
10048 ] In addition , the scan driver 210 and / or the emission 
driver 220 may be mounted on a substrate through a thin film 
process . 
[ 0049 ] Also , the scan driver 210 and / or the emission 
driver 220 may be located at both sides of the display unit 
100 with the display unit 100 interposed therebetween . 
[ 0050 ] The gamma voltage generating unit 240 may gen 
erate a gamma voltage VGREF , based on the black data set 
by the black data setting unit 300 . To this end , the gamma 
voltage generating unit 240 may receive black data V _ Black 
from the outside . 
[ 0051 ] In FIG . 1 , it is illustrated that the gamma voltage 
generating unit 240 receives the black data V _ Black from 
the timing controller 250 . However , the present disclosure is 
not limited thereto , and the gamma voltage generating unit 
240 may receive the black data V _ Black from the black data 
setting unit 300 . 
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[ 0052 ] In order to generate the gamma voltage VGREF 
corresponding to the set black data V _ Black , a separate logic 
may be provided in the gamma voltage generating unit 240 . 
For example , the logic may be a function , a code , or the like , 
which can change a gamma voltage that becomes a reference 
according to the set black data V _ Black . 
[ 0053 ] The gamma voltage generating unit 240 may trans 
fer the generated gamma voltage VGREF to the data driver 
230 . 
[ 0054 ] . The display unit 100 may include the plurality of 
pixels PXL coupled to the data lines D1 to Dm , the scan lines 
S11 to Sin , and the emission control lines E1 to En . 
[ 0055 ] The pixels PXL may be supplied with an initial 
ization power source Vint , a first power source ELVDD , and 
a second power source ELVSS . 
[ 0056 ] Each of the pixels PXL may be selected when a 
scan signal is supplied to a scan line S11 to Sin coupled 
thereto to be supplied with a data signal . The pixel PXL 
supplied with the data signal may control an amount of 
current flowing from the first power source ELVDD to the 
second power source ELVSS via an organic light emitting 
diode ( not shown ) , corresponding to the data signal . 
10057 ] At this time , the organic light emitting diode may 
generate light with a predetermined luminance , correspond 
ing to the amount of current . Additionally , the first power 
source ELVDD may be set to a voltage higher than that of 
the second power source ELVSS . 
[ 0058 ] The black data is used to display a black image . If 
black data is supplied to the display unit 100 , a black image 
may be displayed through the display unit 100 . 
[ 0059 ] Meanwhile , in FIG . 1 , it is illustrated that the pixel 
PXL is coupled to one scan line Sli , one data line Di , and 
one emission control line Ei , but the present disclosure is not 
limited thereto . In other words , the number of scan lines S11 
to Sin coupled to the pixel , corresponding to the circuit 
structure of the pixel PXL may be plural , and the number of 
emission control lines E1 to En coupled to the pixel , 
corresponding to the circuit structure of the pixel PXL may 
be plural . 
10060 ] In some cases , the pixel PXL may be coupled to 
only the scan lines S11 to Sin and the data line D1 to Dm . 
In this case , the emission control lines E1 to En and the 
emission driver 220 for driving the emission control lines El 
to En may be removed . 
[ 0061 ] FIG . 2 is a diagram schematically illustrating a 
configuration of a system for setting black data of the display 
device . 
[ 0062 ] Referring to FIGS . 1 and 2 , the system for setting 
black data of the display device may include the display unit 
100 , a display driving unit 200 , the black data setting unit 
300 , and a luminance measuring device 400 . 
[ 0063 ] Here , the display unit 100 , the display driving unit 
200 , and the black data setting unit 300 may constitute the 
display device shown in FIG . 1 . In addition , the display 
driving unit 200 may include the scan driver 210 , the 
emission driver 220 , the data driver 230 , the gamma voltage 
generating unit 240 , and the timing controller 250 , which are 
shown in FIG . 1 . 
[ 0064 ] When a test image is displayed as data having a test 
voltage is applied to the display unit 100 , the luminance 
measuring device 400 may measure a luminance of the test 
image . 
[ 0065 ] The black data setting unit 300 may be coupled to 
the luminance measuring device 400 , to acquire a luminance 

Ti _ L of the test image from the luminance measuring device 
400 . For example , the black data setting unit 300 may be 
temporarily coupled to the luminance measuring device 400 
during manufacturing of the display device , or be tempo 
rarily coupled to the luminance measuring device 400 after 
the manufacturing of the display device is completed . 
[ 0066 ] If the black data of the display device is set , the 
display device may be separated from the luminance mea 
suring device 400 . 
[ 0067 ] FIG . 3 is a flowchart illustrating a method for 
setting black data of the display device according to an 
embodiment of the present disclosure . 
10068 ] Referring to FIGS . 1 to 3 , in order to set black data 
suitable for the display device , data having a test voltage 
may be applied to the display unit 100 ( operation S310 ) . The 
test voltage may be a voltage set by considering that the test 
voltage is used to display a black image . The data having the 
test voltage may be data output from the black data setting 
unit 300 , but the present disclosure is not limited thereto . 
[ 0069 ] If the data having the test voltage is applied to the 
display unit 100 , a test image is displayed in the display unit 
100 . The luminance measuring device 400 may measure a 
luminance of the test image that is an image displayed in the 
display unit 100 ( operation S320 ) . 
[ 0070 ] The black data setting unit 300 may acquire the 
luminance Ti _ L of the test image from the luminance 
measuring device 400 . The black data setting unit 300 may 
determine whether the luminance Ti _ L of the test image is 
a reference luminance or less ( operation S330 ) . 
10071 ] When the luminance Ti _ L of the test image is the 
reference luminance or less , the black data setting unit 300 
may set black data with reference to the data having the test 
voltage . For example , the black data may be set by adding 
a first margin voltage to the test voltage ( operation S340 ) . 
10072 ] . When the luminance Ti _ L of the test image exceeds 
the reference luminance , the black data setting unit 300 may 
change the magnitude of the test voltage ( operation S350 ) . 
For example , the magnitude of the test voltage may be 
increased by a predetermined value . 
[ 0073 ] Meanwhile , in this specification , it is described that 
the magnitude of the test voltage is increased in the opera 
tion S350 , but the present disclosure is not limited thereto . 
For example , in the case of a display device in which the 
luminance of an image becomes lower as the size of data 
becomes smaller , the magnitude of the test voltage may be 
decreased by the predetermined value in the operation S350 . 
[ 00741 . After the operation S350 , data having a changed 
test voltage may be applied to the display unit 100 ( operation 
S360 ) . 
[ 0075 ] If the data having the changed test voltage is 
applied to the display unit 100 , the display unit 100 may 
display a test image corresponding to the changed test 
voltage . The luminance measuring device 400 may measure 
a luminance Ti _ L of the test image displayed in the display 
unit 100 ( operation S320 ) . At this time , if the luminance 
Ti L of the test image is the reference luminance or less , 
black data may be set according to the operation S340 . If the 
luminance Ti _ L of the test image exceeds the reference 
luminance , the operations S350 , S360 , S320 , and S330 may 
be repeated until the luminance Ti _ L of the test image 
becomes the reference luminance or less . 
[ 0076 ] Hereinafter , an operation of setting black data of an 
arbitrary cell according to the method shown in FIG . 3 will 
be exemplarily described with reference to FIGS . 4 and 5 . 
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Here , the cell may be any one arbitrarily selected among a 
plurality of display devices manufactured through the same 
process . 
[ 0077 ] A case where the minimum value of the test voltage 
is set to 5 . 9 V , the reference luminance for determining 
whether black data has been set is set to 0 . 005 nit , and the 
first margin voltage is set to 0 . 2 V is described as an 
example . 
[ 0078 ] Referring to FIGS . 1 to 5 , first , after data having a 
test voltage of 5 . 9 V is applied to a display unit of the 
arbitrary cell , a luminance Ti _ L of a test image displayed in 
the display unit may be measured . 
[ 0079 ] FIG . 4 is a graph illustrating changes in luminance 
of an image , based on changes in data . 
[ 0080 ] Referring to FIG . 4 , since the luminance of an 
image corresponding to the data having the test voltage of 
5 . 9 V is greater than 0 . 005 nit , the test voltage is increased 
to 6 . 0 V . 
10081 ] However , unlike the arbitrary cell , in the case of a 
cell in which the luminance of an image corresponding to the 
data having the test voltage of 5 . 9 V is 0 . 005 nit or less , the 
black data V _ Black may be set by adding a first margin 
voltage V _ ml of 0 . 2 V to the test voltage of 5 . 9 V . 
[ 0082 ] Next , after data having a test voltage of 6 . 0 V is 
applied , a luminance Ti _ L of a test image displayed in the 
display unit of the arbitrary cell may be measured . 
[ 0083 ] Referring to FIG . 4 , since the luminance of an 
image corresponding to the data having the test voltage of 
6 . 0 V is greater than 0 . 005 nit , the test voltage is increased 
to 6 . 1 V . 
10084 ) . However , unlike the arbitrary cell , in the case of a 
cell in which the luminance of an image corresponding to the 
data having the test voltage of 6 . 0 V is 0 . 005 nit or less , the 
black data V _ Black may be set by adding the first margin 
voltage V _ ml of 0 . 2 V to the test voltage of 6 . 0 V . 
[ 0085 ] Next , after data having a test voltage of 6 . 1 V is 
applied , a luminance Ti _ L of a test image displayed in the 
display unit of the arbitrary cell may be measured . 
[ 0086 ] Referring to FIG . 4 , since the luminance of an 
image corresponding to the data having the test voltage of 
6 . 1 V is 0 . 1428 nit , the test voltage is increased to 6 . 2 V . 
[ 0087 ] However , unlike the arbitrary cell , in the case of a 
cell in which the luminance of an image corresponding to the 
data having the test voltage of 6 . 1 V is 0 . 005 nit or less , the 
black data V _ Black may be set by adding the first margin 
voltage V _ ml of 0 . 2 V to the test voltage of 6 . 1 V . 
[ 0088 ] Next , after data having a test voltage of 6 . 2 V is 
applied , a luminance Ti _ L of a test image displayed in the 
display unit of the arbitrary cell may be measured . 
[ 0089 ] Referring to FIG . 4 , since the luminance of an 
image corresponding to the data having the test voltage of 
6 . 2 V is 0 . 0147 nit , the test voltage is increased to 6 . 3 V . 
10090 ] However , unlike the arbitrary cell , in the case of a 
cell in which the luminance of an image corresponding to the 
data having the test voltage of 6 . 2 V is 0 . 005 nit or less , the 
black data V _ Black may be set by adding the first margin 
voltage V _ ml of 0 . 2 V to the test voltage of 6 . 2 V . 
10091 ] Next , after data having a test voltage of 6 . 3 V is 
applied , a luminance Ti _ L of a test image displayed in the 
display unit of the arbitrary cell may be measured . 
[ 0092 ] Referring to FIG . 4 , since the luminance of an 
image corresponding to the data having the test voltage of 
6 . 3 V is 0 . 0001 nit that is smaller than 0 . 005 nit , the black 

data V _ Black may be set by adding the first margin voltage 
V ml of 0 . 2 V to the test voltage of 6 . 3 V . 
100931 Meanwhile , a case where the operations S350 , 
S360 , S320 , and S330 are repeated until the luminance Ti _ L 
of the test image becomes the reference luminance or less is 
described in FIG . 3 , but the present disclosure is not limited 
thereto . For example , if the condition according to the 
operation S330 is not satisfied even when the test voltage is 
increased to a preset reference , black data may be set with 
reference to the preset reference . 
10094 ] That is , as shown in FIG . 5 , in the case of a cell in 
which the luminance of an image corresponding to the data 
having the test voltage of 6 . 3 V exceeds 0 . 005 nit , the black 
data V _ black may be set by allowing the test voltage to be 
increased to 6 . 4 V and adding the first margin voltage V _ ml 
of 0 . 2 V to the test voltage of 6 . 4 V . In other words , the 
operations S350 , S360 , S320 , and S330 of FIG . 3 may be 
repeated only until the test voltage reaches a preset maxi 
mum test voltage ( e . g . , 6 . 3 V ) . 
10095 ] In the related art , in display devices manufacture 
through the same manufacturing process , black data was set 
by considering a cell having the poorest characteristics and 
a driving condition of the cell , and the set black data was 
uniformly applied to all of the display devices in a lump . 
Accordingly , the black data was set to an unnecessarily large 
value . Therefore , an afterimage of a previous image was 
displayed , or a color dragging phenomenon occurred . 
[ 0096 ] However , according to the embodiment of the 
present disclosure , black data suitable for each display 
device is individually searched and set , so that it is possible 
to solve the problem according to the related art . 
[ 00971 Hereinafter , the reason why the first margin voltage 
is added when the black data is set will be described in detail 
with reference to FIGS . 6A and 6B . 
10098 ] FIGS . 6A and 6B are diagrams illustrating a ref 
erence for setting the first margin voltage according to an 
embodiment of the present disclosure . 
[ 0099 ] FIG . 6A is a diagram illustrating changes in lumi 
nance of an image corresponding to changes in data , which 
are measured in a first cell , and FIG . 6B is a diagram 
illustrating changes in luminance of an image corresponding 
to changes in data , which are measured in a second cell . 
Here , the cell may be any one arbitrarily selected from a 
plurality of display devices manufactured through the same 
process . 
[ 0100 ] In FIG . 6A , graph # 1 illustrates changes in lumi 
nance of an image corresponding to changes in data when 
the second power source ELVSS supplied to the display unit 
100 of the first cell is set to - 4 . 9 V , and graph # 2 illustrates 
changes in luminance of an image corresponding to changes 
in data when the second power source ELVSS supplied to 
the display unit 100 of the first cell is set to - 3 . 7 V . 
[ 0101 ] Also , in FIG . 6B , graph # 1 illustrates changes in 
luminance of an image corresponding to changes in data 
when the second power source ELVSS supplied to the 
display unit 100 of the second cell is set to - 4 . 9 V , and graph 
# 2 illustrates changes in luminance of an image correspond 
ing to changes in data when the second power source ELVSS 
supplied to the display unit 100 of the second cell is set to 
- 3 . 5 V . 
[ 0102 ] Referring to FIG . 6A , if data of 6 . 3 V is to be 
applied so as to display a black image when the second 
power source ELVSS is - 3 . 7 V , data of 6 . 5 V is to be applied 
so as to display the black image when the second power 
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TABLE 1 
Classification VB1 ( V ) VB2 ( V ) 

5 . 6 5 . 3 
5 . 7 ?? 

First cell 
Second cell 
Third cell 
Fourth cell 
Fifth cell 

5 . 7 ?? . 

5 . 8 5 . 4 
5 . 4 5 . 8 

source ELVSS is - 4 . 9 V . That is , when the second power 
source ELVSS is - 4 . 9 V , the black image may not be 
expressed using the data of 6 . 3 V . 
[ 0103 ] Also , referring to FIG . 6B , if data of 5 . 8 V is to be 
applied so as to display a black image when the second 
power source ELVSS is - 3 . 5 V , data of 6 . 0 V is to be applied 
so as to display the black image when the second power 
source ELVSS is - 4 . 9 V . That is , when the second power 
source ELVSS is - 4 . 9 V , the black image may not be 
expressed using the data of 5 . 8 V . 
[ 0104 ] Temperature in an ambient environment of the 
display device may have great influence on the second 
power source ELVSS . For example , if the ambient tempera 
ture of the display device is decreased by 20° C . , the second 
power source ELVSS actually supplied to the display unit 
100 may be shifted by a maximum of - 1 . 5 V . 
[ 0105 ] That is , in consideration that the second power 
source ELVSS will be decreased as the display device is 
used at a low temperature , the black data may be set by 
adding the first margin voltage to the test voltage described 
with reference to FIGS . 1 to 5 . 
[ 0106 ] Hereinafter , a method for setting black data in a 
display device of which driving frequency is changeable will 
be described in detail with further reference to FIG . 7 . 
[ 0107 ] The display device shown in FIG . 1 may be driven 
in a first mode in which the display device is driven at a first 
driving frequency ( e . g . , 60 Hz ) or a second mode in which 
the display device is driven at a second driving frequency 
( e . g . , 75 Hz ) higher than the first driving frequency . Here , 
that the display device is driven at the first driving frequency 
may mean that the display device is driven such that one 
frame is displayed for 1 / 60 second , and that the display device 
is driven at the second driving frequency may mean that the 
display device is driven such that one frame is displayed for 
1775 second . 
[ 0108 ] In general , when the display device is mounted in 
a wearable device or the like to display a stereoscopic image 
or the like , the display device is driven in the second mode . 
At this time , the time for which the organic light emitting 
diode included in each of the pixels emits light in the second 
mode is set shorter than that for which the organic light 
emitting diode included in each of the pixels emits light in 
the first mode . 
[ 0109 ] As the time for which the organic light emitting 
diode emits light becomes shorter , the minimum value of 
data capable of expressing a black image becomes smaller . 
The following Table 1 illustrates results obtained by mea 
suring the minimum value VB1 of data capable of express 
ing the black image when the display device is driven at 60 
Hz and the minimum value VB2 of data capable of express 
ing the black image when the display device is driven at 75 
Hz . 

[ 0110 ] Referring to Table 1 , it can be seen that the mini 
mum value of data capable of expressing the black image is 
changed for each driving frequency . 
[ 0111 ] Therefore , when black data of the display device 
that is driven at the first driving frequency or the second 
driving frequency is set , it is to be considered that the driving 
frequency of the display device will be changed . 
[ 0112 ] Referring to FIG . 7 , first , the display device may be 
driven at the first driving frequency to set black data applied 
when the display device is driven at the first driving fre 
quency ( operation S710 ) . 
( 0113 ] After the operation S710 , first black data corre 
sponding to the first driving frequency may be set ( operation 
S720 ) . Here , a method for setting the first black data may be 
the same as the method for setting black data , which 
described with reference to FIGS . 1 to 5 . 
10114 ] Second black data corresponding to the second 
driving frequency may be set based on the first black data set 
in the operation S720 ( operation S730 ) . 
[ 0115 ] As described with reference to Table 1 , since the 
minimum value of data capable of expressing the black 
image when the display device is driven at the second 
driving frequency is smaller than that of data capable of 
expressing the black image when the display device is 
driven at the first driving frequency , a value obtained by 
removing a preset second margin voltage from the first black 
data may be set to the second black data . For example , the 
second margin voltage may be set to 0 . 2 V . However , the 
present disclosure is not limited thereto , and the second 
margin voltage may be variously changed and set . 
[ 0116 ] . As described above , when the display device is 
driven at the first driving frequency or the second driving 
frequency , the gamma voltage generating unit 240 may 
generate a first amma voltage , based on the first black data , 
and generate a second gamma voltage , based on the second 
black data . 
0117 ] Hereinafter , a method for setting black data of the 
display device according to another embodiment of the 
present disclosure will be described in detail . 
[ 0118 ] The luminance of the display device according to 
the embodiment of the present disclosure may be divided 
into a plurality of reference luminance levels DBL . For 
example , as shown in the following Table 2 , the reference 
luminance may be divided into 11 levels when the display 
device is driven at the first driving frequency , and be divided 
into 4 levels when the display device is driven at the second 
driving frequency 

TABLE 2 
Driving frequency DBL DBV V _ Black 

60 Hz LEVEL1 
LEVEL2 
LEVEL3 
LEVEL4 
LEVEL5 
LEVEL6 

DBV1 = 750 ( nit ) 
DBV2 = 650 ( nit ) 
DBV3 = 300 ( nit ) 
DBV4 = 100 ( nit ) 
DBV5 = 60 ( nit ) 
DBV6 = 30 ( nit ) 

V _ Black1 
V _ Black2 = V _ Blackl + offset1 
V _ Black3 = V _ Black1 + offset2 
V _ Black4 = V _ Blackl + offset3 
V _ Black5 = V _ Blackl + offset4 
V _ Black6 = V _ Blackl + offset5 
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TABLE 2 - continued 
Driving frequency DBL DBV V _ Black 

LEVELT DBV7 = 15 ( nit ) 
LEVEL8 DBV8 = 10 ( nit ) 
LEVEL9 DBV9 = 7 ( nit ) 
LEVEL10 DBV10 = 4 ( nit ) 
LEVEL11 DBV11 = 2 ( nit ) 
LEVEL1 DBV1 ' = 100 ( nit ) 
LEVEL2 DBV2 ' = 60 ( nit ) 
LEVEL3 DBV3 ' = 45 ( nit ) 
LEVEL4 DBV4 ' = 30 ( nit ) 

V _ Black7 = V _ Blackl + offset6 
V _ Black8 = V _ Blackl + offset7 
V _ Black9 = V _ Blackl + offset 8 
V _ Black10 = V _ Blackl + offset9 
V _ Black11 = V _ Blackl + offset10 
V _ Black12 = V _ Black1 + offset11 
V _ Black13 = V _ Blackl + offset12 
V _ Blackl4 = V _ Blackl + offset13 
V _ Black15 = V _ Black1 + offset14 

75 Hz 

[ 0119 ] Referring to Table 2 , when the display device is 
driven at the first driving frequency , a first level LEVEL1 
among the reference luminance levels DBL may be set to the 
maximum luminance level , and an eleventh level LEVEL11 
among the reference luminance levels DBL may be set to the 
minimum luminance level . First to eleventh levels may be 
defined by first reference luminance points DB1 to DBV11 , 
respectively . 
[ 0120 ] Also , referring to Table 2 , when the display device 
is driven at the second driving frequency , a first level 
LEVEL1 among the reference luminance levels DBL may 
be set to the maximum luminance level , and a fourth level 
LEVEL4 among the reference luminance levels DBL may 
be set to the minimum luminance level . First to fourth levels 
may be defined by second reference luminance points 
DBV1 ' to DBV4 ' , respectively . 
[ 0121 ] As the value of the reference luminance point 
becomes smaller , the time for which the organic light 
emitting diode emits light may become shorter . Therefore , 
black data may be differently set for the respective reference 
luminance levels . 
[ 0122 ] Specifically , the black data setting unit 300 accord 
ing to the embodiment of the present disclosure may set 
black data V _ Black1 to V _ Black15 respectively correspond 
ing to the reference luminance points DBV1 to DBV11 and 
DBV1 ' to DBV4 ' . 
[ 0123 ] Referring to FIG . 8 , first , black data respectively 
corresponding to the first reference luminance points DBV1 
to DBV11 may be set based on black data that becomes a 
reference ( operation S810 ) . 
[ 0124 ] Specifically , the black data that becomes the ref 
erence may be set as black data V _ Blackl corresponding to 
a first reference luminance point DBV1 . Here , the black data 
V _ Black1 that becomes the reference may be black data set 
by the method for setting black data , which is described with 
reference to FIGS . 1 to 5 . 
[ 0125 ] Referring to Table 2 , black data V _ Black2 to 
V _ Black11 respectively corresponding to the other first 
reference luminance points DBV2 to DBV11 may be set by 
applying preset offset values offset1 to offset10 to the black 
data V _ Blackl that becomes the reference . 
[ 0126 ] Here , the offset values offset1 to offset 10 may have 
negative values . Also , the offset values offset1 to offset 10 
may have the same value or have values different from one 
another . In addition , the absolute value of a tenth offset value 
offset10 may be larger than that of a first offset value offsetl . 
[ 0127 ] After the operation S810 , black data respectively 
corresponding to the second reference luminance points 
DBV1 ' to DBV4 ' may be set based on the black data that 
becomes the reference ( operation 820 ) . 

[ 0128 ] Referring to Table 2 , black data V _ Black12 to 
V _ Black15 respectively corresponding to the second refer 
ence luminance points DBV1 ' to DBV4 ' may be set by 
applying preset offset values offset11 to offset14 to the black 
data V _ Blackl corresponding to the first reference lumi 
nance point DBV1 of the first LEVEL1 . 
[ 0129 ] Here , the offset values offset11 to offset14 may 
have negative values . Also , the offset values offset11 to 
offset 14 may have the same value or have values different 
from one another . In addition , the absolute value of a 
fourteenth offset value offset14 may be larger than that of an 
eleventh offset value offset11 . 
[ 0130 ] Meanwhile , in the case of a display device having 
no driving frequency conversion function , the operation 
S820 may be omitted . 
[ 0131 ] In this specification , it is described that the display 
device is an organic light emitting device , but the present 
disclosure is not limited thereto . In some embodiments , the 
display device may be a liquid crystal display device . 
[ 0132 ] According to the present disclosure , the magnitude 
of a margin voltage applied when black data is set is 
decreased , so that it is possible to solve a problem in that an 
afterimage remains in image conversion . 
[ 0133 ] Example embodiments have been disclosed herein , 
and although specific terms are employed , they are used and 
are to be interpreted in a generic and descriptive sense only 
and not for purpose of limitation . In some instances , as 
would be apparent to one of ordinary skill in the art as of the 
filing of the present application , features , characteristics , 
and / or elements described in connection with a particular 
embodiment may be used singly or in combination with 
features , characteristics , and / or elements described in con 
nection with other embodiments unless otherwise specifi 
cally indicated . Accordingly , it will be understood by those 
of skill in the art that various changes in form and details 
may be made without departing from the spirit and scope of 
the present disclosure as set forth in the following claims . 

What is claimed is : 
1 . A method for setting black data of a display device 

including a display unit for displaying an image correspond 
ing to data , the method comprising : 

applying data having a test voltage to the display unit ; 
measuring a luminance of a test image displayed in the 

display unit ; and 
when the measured luminance is a reference luminance or 

less , setting first black data , based on the test voltage . 
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2 . The method of claim 1 , further comprising : when the 
measured luminance exceeds the reference luminance , 

changing the test voltage ; and 
applying data having the changed test voltage to the 

display unit and re - measuring a luminance of a changed 
test image displayed in the display unit . 

3 . The method of claim 2 , wherein , if the re - measured 
luminance is the reference luminance or less , the first black 
data is set based on the changed test voltage , and 

wherein , if the re - measured luminance exceeds the refer 
ence luminance , the changing of the test voltage , and 
the applying the data having the changed test voltage to 
the display unit and the re - measuring of the luminance 
of the changed test image displayed in the display unit 
are repeated . 

4 . The method of claim 1 , wherein the first black data is 
set by adding a first margin voltage to the test voltage . 

5 . The method of claim 4 , wherein the first black data is 
used when the display device is driven at a first driving 
frequency . 

6 . The method of claim 5 , further comprising setting 
second black data used when the display device is driven at 
a second driving frequency higher than the first driving 
frequency , with reference to the first black data . 

7 . The method of claim 6 , wherein the second black data 
is set by removing a preset voltage from the first black data . 

8 . The method of claim 4 , further comprising setting black 
data respectively corresponding to reference luminance 
points set based on a target luminance of light to be emitted 
by the display device . 

9 . A display device comprising : 
a display unit configured to display an image , based on 

data ; 
a data driver configured to supply the data to the display 

unit ; and 
a black data setting unit configured to set first black data , 
based on a luminance of a test image , the test image 
being displayed based on data having a test voltage that 
is supplied to the display unit . 

10 . The display device of claim 9 , wherein , when the 
luminance of the test image is a reference luminance or less , 
the black data setting unit sets the first black data , based on 
the test voltage . 

11 . The display device of claim 10 , wherein the first black 
data is set by adding a first margin voltage to the test voltage . 

12 . The display device of claim 11 , wherein the display 
device is configured to be driven at a first driving frequency 
or is configured to be driven at a second driving frequency 
higher than the first driving frequency . 

13 . The display device of claim 12 , wherein the first black 
data is used when the display device is driven at the first 
driving frequency . 

14 . The display device of claim 13 , wherein the black data 
setting unit is configured to set second black data used when 
the display device is driven at the second driving frequency , 
based on the first black data . 

15 . The display device of claim 14 , wherein the second 
black data is set by removing a preset voltage from the first 
black data . 

16 . The display device of claim 10 , wherein the black data 
setting unit is configured to set black data respectively 
corresponding to reference luminance points set based on a 
target luminance of light to be emitted by the display unit . 

17 . The display device of claim 16 , wherein the black data 
are set by applying preset offset values to the first black data 
to correspond to the respective reference luminance points . 

18 . The display device of claim 17 , wherein the reference 
luminance points include a first reference luminance point 
and a second reference luminance point smaller that the first 
reference luminance point , 

wherein black data corresponding to the first reference 
luminance point is larger than that corresponding to the 
second reference luminance point . 

19 . The display device of claim 14 , further comprising a 
gamma voltage generating unit configured to transfer a 
gamma voltage to the data driver , 
wherein the gamma voltage generating unit is configured 

to generate a first gamma voltage corresponding to the 
first black data . 

20 . The display device of claim 19 , wherein the gamma 
voltage generating unit is configured to generate a second 
gamma voltage corresponding to the second black data . 

* * * * 


