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(57) ABSTRACT

An organic light emitting display includes pixels located at a
region defined by scan lines and data lines, i blocks, each of
the 1 blocks including two or more scan lines wherein 11s a
natural number that is 2 or greater, a control driver configured
to supply a first control signal to 1 first control lines and a
second control signal to i second control lines, each of the first
and second control lines being in a corresponding one of the
blocks, a scan driver configured to supply a scan signal to the
scan lines and a data driver configured to supply a data signal
to the data lines, wherein the scan driver is configured to
supply the scan signals to the scan lines in different directions

G09G 3/32 (2006.01) in adjacent ones of the blocks.
150
/
Timing i
troll
contro er——* J
’ Data driver ‘
N ) . I
‘ ELVDD
1 120
N SO I U HESSN S 140 o
Sl i T hd hd i
J [l £F¢—142
it M H ;
| . H : |
g i 'T 'r '? I (it
! I I : (L2t
| I
:LU . H &“J‘rwm
||| = Rt
Scan : T’ L’ } Cm}trol
i I S - —ﬁ friver
| : M |
| N M |
2 || = S
T |2
! b~ 1442
o E— i Myl B Bl E
Ir ——————— b niaiiaded Mtk ettt -: e
| . . , | H
lE=====: e
T [ | (L2
Lj‘:‘:,______lr_—_l__ _____________ _'r —~—144i




Patent Application Publication  Dec. 17,2015 Sheet 1 of 5 US 2015/0364090 A1

FlG. 1

150
/
Timing
controller * | 130
Data driver
Dl D2 ™
ELVID
110 120
\ S S S N 1 J
S :
! . Lt 142
H_ Kt hH o H R
| M . |
o P Clt
§ |l ,
i i WPy
R gl o § o I o BRAANE o BN VATV
[ A ] |
Sitl || |—] N R —— ¥
Scan ) | I T T | Control
driver i‘,_| 1 ¢ H oo ] '.i driver
| M [
| © (12
% | | (2
| |
N i T S
S |
| : | .
1 el
i1 | 1R 1
e iy I o NS 7'

ELVSS




US 2015/0364090 A1

Dec. 17,2015 Sheet 2 of 5

Patent Application Publication

LY

FlG. 2

Dm

OLED

ELVSS

S

Vint

FlG. 3

(L2l

o

i

13




Patent Application Publication  Dec. 17,2015 Sheet 3 of 5 US 2015/0364090 A1

FlG. 4A

A Mg
DI~Dm

FlG. 4B

00
//// S S
S S S S S S

A Yo
/// / 7/////////////
7

7
7 ~ 1441

N

N
AN

N
N

ALL 00000

/ / i
%%/2/5% Z///é/://///; /%% 1442




US 2015/0364090 A1

Dec. 17,2015 Sheet 4 of 5
FlG. O

Patent Application Publication
|
I
|
|
|
|
|
!
E
]

[

To

(L2

VL

|||||||||||||||||||||| i 3
|||||||| —— —_—— —
o2 ~— o2 =3
m =, = 12
o [/}

MR

T

6}



Patent Application Publication

Dec. 17,2015 Sheet 5 of 5

FlG. 6

US 2015/0364090 A1

/////////////
7 VAV A A S0 070
i

/L // »

///
/

////////

e /.

vl

e

/ v

~ 442

7/
PIX

s




US 2015/0364090 A1

ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to and the
benefit of Korean Patent Application No. 10-2014-0072829,
filed on Jun. 16, 2014, in the Korean Intellectual Property
Office, the entire contents of which are incorporated herein by
reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
organic light emitting display and a method for driving the
same.

[0004] 2. Description of the Related Art

[0005] With recent developments of information technol-
ogy, the importance of display devices, acting as a medium
for connecting information and users, has increased. Use of
flat panel displays (FPD) such as liquid crystal displays
(LCD), organic light emitting diode displays, plasma display
panels (PDP), etc. is also on the rise.

[0006] Organic light emitting displays, among FPDs, dis-
play images using organic light emitting diodes (OLEDs)
which generate light by electron-hole recombination. The
advantages of organic light emitting displays include fast
response times and low power consumption.

SUMMARY

[0007] The present invention may have purposes other than
those specifically described herein, as a person of ordinary
skill in the art would readily appreciate.

[0008] Aspects of embodiments of the present invention
provide an organic light emitting display and a method for
driving the same, capable of or suitable for enhancing image
quality.

[0009] Inanembodiment, an organic light emitting display
may include pixels located at a region defined by scan lines
and data lines, 1 blocks, each of the 1 blocks including two or
more scan lines, wherein i is a natural number that is 2 or
greater, a control driver configured to supply first control
signals to 1 first control lines and second control signals to 1
second control lines, each of the first and second control lines
being in a corresponding one of the blocks, a scan driver
configured to supply scan signals to the scan lines and a data
driver configured to supply data signals to the data lines,
wherein the scan driver is configured to supply the scan sig-
nals to the scan lines in different directions in adjacent ones of
the blocks.

[0010] In an embodiment, the scan driver may be config-
ured to supply scan signals in a first direction from a j-th block
from among the i blocks and may supply scan signals in a
second direction that is different from the first direction from
a(j+1)-thblock fromamongtheiblocks, wherein j is a natural
number.

[0011] Inanembodiment, the first direction may be a direc-
tion going from the top to the bottom of one of the blocks, and
the second direction may be a direction from the bottom to the
top of one of the blocks.

[0012] In an embodiment, scan signals may be concur-
rently supplied on a block-by-block basis, and the supply of
scan signals may be sequentially interrupted.
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[0013] Inan embodiment, the supply of scan signals on the
block-by-block basis may be interrupted in the sequence of
the first direction or the second direction.

[0014] In an embodiment, the control driver may sequen-
tially supply first control signals to the i first control lines and
sequentially supply second control signals to the 1 second
control lines such that the second control signals overlap the
first control signals for some time.

[0015] Inan embodiment, the scan signal may have a volt-
age at which a transistor in the pixels is turned on, and the first
control signals and the second control signals may have volt-
ages at which the transistor included in the pixels is turned off.
[0016] In an embodiment, the first control signal supplied
to the j-th block may be supplied after the scan signals are
concurrently supplied to the scan lines included in the j-th
block, the second control signal supplied to the j-th block may
be supplied after the first control signal is supplied, and the
supply of the second control signal may be interrupted after
the supply of the first control signal is interrupted.

[0017] In an embodiment, the scan driver may be config-
ured to sequentially interrupt supply of the scan signals sup-
plied to the scan lines in the j-th block during the period when
the first and second control signals supplied to the j-th block
overlap each other.

[0018] The datadriver may be configured to supply the data
signals to the data lines during the period when the first
control signals overlap the second control signals and may
supply a reference power which has (e.g., is set to) a specific
voltage to the data lines during a remaining period.

[0019] In an embodiment, at least one of the pixels may
include an organic light emitting diode, a first transistor con-
figured to control a current that is supplied to the organic light
emitting diode from a first power source coupled to a first
electrode of the first transistor, in response to a voltage
applied to a first node, a second transistor coupled between
the first node and a corresponding one of the data lines, and
configured to be turned on when the scan signals are supplied,
a third transistor coupled between the first electrode of the
first transistor and the first power source, the third transistor
being configured to be turned off when the first control signals
are supplied and to be turned on in other cases, a fourth
transistor coupled between a second electrode of the first
transistor and an anode electrode of the organic light emitting
diode, the fourth transistor configured to be turned off when
the second control signals are supplied and to be turned on in
other cases, a fifth transistor coupled between the anode elec-
trode of the organic light emitting diode and an initialization
power source and configured to be turned on when the scan
signals are supplied, and a first capacitorand a second capaci-
tor coupled in series between the first node and the first power
source, wherein a second node, which is a common terminal
ofthe first and second capacitors, is electrically coupled to the
first electrode of the first transistor.

[0020] Inan embodiment, a method for driving an organic
light emitting display including i blocks each including a
plurality of pixels, wherein i is a natural number that is 2 or
greater, the method including concurrently compensating for
threshold voltages of driving transistors in the pixels on a
block-by-block basis, supplying scan signals on the block-
by-block basis and storing voltages corresponding to data
signals in the pixels, and emitting light from the pixels on the
block-by-block basis, wherein a scanning sequence of the
scan signals may be in different directions in adjacent ones of
the blocks.
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[0021] Inanembodiment, scan signals may be supplied in
a first direction from a j-th block from among the blocks and
in a second direction that is different from the first direction
from a (j+1)-th block from among the blocks, wherein j is a
natural number.

[0022] Inanembodiment, the first direction may be a direc-
tion from the top to the bottom of one of the blocks, and the
second direction may be a direction from the bottom to the top
of one of the blocks.

[0023] Inan embodiment, the scan signals may be concur-
rently supplied on the block-by-block basis and supply of the
scan signals may be sequentially interrupted.

[0024] Inanembodiment, the supply of the scan signals on
the block-by-block basis may be interrupted in a sequence of
the first direction or the second direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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.

[0026] Inthe drawing figures, dimensions may be exagger-
ated for clarity of illustration. It will be understood that when
an element is referred to as being “between” two elements, it
can be the only element between the two elements, or one or
more intervening elements may also be present. Like refer-
ence numerals refer to like elements throughout. Further,
when a first element is referred to as being coupled or con-
nected to a second element, the first element may be directly
coupled or connected to the second element or may be indi-
rectly coupled or connected to the second element through
one or more intervening elements.

[0027] FIG. 1 illustrates an organic light emitting display
according to an embodiment of the present invention.

[0028] FIG. 2 illustrates a pixel according to an embodi-
ment.
[0029] FIG. 3 is a waveform diagram illustrating a driving

method according to a first embodiment.

[0030] FIG. 4A illustrates a change in a voltage of a data
line according to the driving waveform shown in FIG. 3.
[0031] FIG. 4B schematically illustrates the luminance ofa
boundary part of a block according to the driving waveform
shown in FIG. 3.

[0032] FIG. 5 is a waveform diagram illustrating a driving
method according to a second embodiment.

[0033] FIG. 6 schematically illustrates the luminance of a
boundary part between blocks as carried out in accordance
with the driving method shown in FIG. 5.

DETAILED DESCRIPTION

[0034] Hereinafter, reference will now be made in detail to
embodiments, examples of which are illustrated in the
accompanying drawings. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0035] Itwill beunderstood 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
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not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section, without departing from the
spirit and scope of the inventive concept.
[0036] Spatially relative terms, such as “beneath”,
“below”, “lower”, “under”, “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 spatially relative terms are intended to encompass
different orientations of the device in use or in 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” or “under” other elements
or features would then be oriented “above” the other elements
or features. Thus, the example terms “below” and “under” can
encompass both an orientation of above and below. The
device may be otherwise oriented (e.g., rotated 90 degrees or
at other orientations) and the spatially relative descriptors
used herein should be interpreted accordingly. In addition, it
will also be understood that when a layer is referred to as
being “between” two layers, it can be the only layer between
the two layers, or one or more intervening layers may also be
present.

[0037] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the inventive concept. 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. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
[0038] Expressions such as “at least one of,” when preced-
ing a list of elements, modify the entire list of elements and do
not modify the individual elements of the list. Further, the use
of “may” when describing embodiments of the inventive con-
cept refers to “one or more embodiments of the inventive
concept.”

[0039] When a first element is described as being
“coupled” or “connected” to a second element, the first ele-
ment may be directly “coupled” or “connected” to the second
element, or one or more other intervening elements may be
located between the first element and the second element.
[0040] It will be understood by one of ordinary skill in the
art that expressions such as “corresponding to,” “corresponds
to,” etc. may be used herein to describe when one element or
feature is based on, according to, determined by, or controlled
by another element of feature.

[0041] FIG. 1 illustrates an organic light emitting display
according to an embodiment of the present invention.
[0042] Referring to FIG. 1, the organic light emitting dis-
play may include a pixel unit (or pixel region or pixel area)
140 having pixels 142 located at regions partitioned by scan
lines S1 to Sij and data lines D1 to Dm, 1 blocks 1441 to 144i
(where 1 is a natural number that is 2 or greater) including
(e.g., divided to include) two or more scan lines, a scan driver
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110 configured to drive the scan lines S1 to Sij, a control
driver 120 configured to drive first control lines CL.11to CL1i
and second control lines CL.21 to CL2/ formed in each block,
a data driver 130 configured to drive the data lines D1 to Dm
and a timing controller 150 configured to control the drivers
110, 120 and 130.

[0043] The pixel unit 140 may be divided into the i blocks
1441 to 144i. Each of the blocks 1441 to 144i may include a
plurality of pixels 142. Those pixels 142 that are located in a
same block may concurrently compensate for a threshold
voltage of a driving transistor. When the threshold voltage of
the driving transistor is compensated on the block-by-block
basis (1441 to 144i), the time for compensating the threshold
voltage may be sufficiently allocated. As a result, threshold
voltage of the driving transistor may be compensated in a
stable manner.

[0044] A control line (any one of CL11 to CL1i) and a
second control line (any one of CL.21 to CL2{) may be formed
in each of the blocks (any one of 1441 to 144i). In the pixel
unit 140, there may be provided i first control lines CL11 to
CL1i and i second control lines CL21 to CL2i. A k-th first
control line CL.1% and a k-th second control line CL.2% formed
in a k-th block (where k is a natural number) may be coupled
in common to the pixels 142 that are located at the k-th block.
[0045] The control driver 120 may sequentially supply first
control signals to the first control lines CL11 to CL1i and
sequentially supply second control signals to the second con-
trollines CL21 to CL2i. The second control signal supplied to
the k-th second control line CL.2%k may be supplied after the
first control signal is supplied to the k-th first control line
CL1k. The supply of the second control signal may be inter-
rupted after the supply of the first control signal has been
interrupted. The first and second control signals may have
(e.g., be set to) a voltage (e.g., a high voltage) at which a
transistor included in the pixels 142 is turned off.

[0046] The scan driver 110 may supply scan signals to the
scan lines S1 to Sij. The scan driver 110 may supply the scan
signals on a block-by-block basis. The scan driver 110 may
concurrently supply the scan signals to the scan lines located
at ak-th block 144 before the first control signal is supplied
to the k-th first control line CL1%. The scan driver 110 may
maintain a supply of scan signals to the scan lines located at
the k-th block 144k until the first control signal of the k-th first
control line CL1% overlaps the second control signal of the
k-th second control line CL.2k. Subsequently, the scan driver
110 may sequentially interrupt the supply of the scan signals
supplied to the scan lines located at the k-th block 144k during
the period when the first and second control signals are over-
lapped and charge the pixels 142 with a voltage correspond-
ing to a desired data signal.

[0047] The scan driver 110 may supply the scan signals in
a direction that is different from an adjacent block. For
example, the scan driver 110 may interrupt the supply of scan
signals in a first direction from a j-th block (where j is an odd
or even number) and may interrupt the supply of scan signals
in a second direction that is different from the first direction
from a j+1th block. The first direction may refer to a direction
from the top to the bottom of the block, and the second
direction may refer to adirection from the bottom to the top of
the block. The description relating to the sequence in which
the scan signals are supplied from the scan driver 110 will be
described below. The scan signal may have (e.g., be set to) a
voltage (e.g., alow voltage) at which the transistor included in
the pixels 142 may be turned on.
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[0048] Although the scan driver 110 and the control driver
120 are shown as separate drivers in FIG. 1, the present
invention is not limited thereto. For example, the scan driver
110 and the control driver 120 may be formed as one driver.
[0049] The data driver 130 may supply data signals to the
data lines D1 to Dm corresponding to the supply of the scan
signals, which are sequentially interrupted. The data signal
may be supplied to the pixels 142 selected by the scan signal.
The data driver 130 may supply the voltage of a reference
power to the data lines D1 to Dm during at least some of a
period when no data signal is supplied. The reference power
may have (e.g., be set t0) a voltage (e.g., a specific voltage)
within the voltage range of the data signal.

[0050] The pixels 142 may be located at regions partitioned
by the scan lines S1 to Sij and the data lines D1 to Dm. Such
pixels 142 may generate light having a luminance (e.g., a
predetermined luminance) while controlling the amount of a
current that flows from a first power source ELVDD to a
second power source ELVSS via an OLED in response to the
data signal.

[0051] The timing controller 150 may control the scan
driver 110, the control driver 120 and the data driver 130.
[0052] FIG. 2 illustrates a pixel according to an embodi-
ment. For convenience, FIG. 2 shows the pixel coupled to the
m-th data line Dm and the first scan line S1.

[0053] Referring to FIG. 2, the pixel 142 according to
embodiments of the present invention may include the OLED
and a pixel circuit 146 configured to control the amount of the
current supplied to the OLED.

[0054] An anode electrode of the OLED may be coupled to
the pixel circuit 146, and a cathode electrode thereof may be
coupled to the second power source ELVSS. The OLED may
generate light having a luminance (e.g., a predetermined
luminance) depending on the amount of the current supplied
from the pixel circuit 146. In order to allow current to flow in
the OLED, the second power source ELVSS may have (e.g.,
be set to) a voltage that is lower than that of the first power
source ELVDD.

[0055] The pixel circuit 146 may control the amount of the
current that is supplied to the OLED in response to the data
signal. To this end, the pixel circuit 146 may include first to
fifth transistors M1 to M5, a first capacitor C1 and a second
capacitor C2.

[0056] A first electrode of the first transistor M1 (i.e., a
driving transistor) may be coupled to the first power source
ELVDD via the third transistor M3. A second electrode
thereof may be coupled to the anode electrode of the OLED
via the fourth transistor M4. A gate electrode of the first
transistor M1 may be coupled to a first node N1. The first
transistor M1 may control the amount of the current that flows
from the first power source ELVDD to the second power
source ELVSS via the OLED depending on the voltage
applied to the first node N1.

[0057] A first electrode of the second transistor M2 may be
coupled to the data line Dm, and the second electrode thereof
may be coupled to the first node N1. A gate electrode of the
second transistor M2 may be coupled to the scan line S1. The
second transistor M2 may be turned on when the scan signal
is supplied to the scan line S1 to electrically couple the data
line Dm to the first node N1.

[0058] A first electrode of the third transistor M3 may be
coupled to the first power source ELVDD, and the second
electrode thereof may be coupled to the first electrode of the
first transistor M1. A gate electrode of the third transistor M3
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may be coupled to the first control line CL11. The third
transistor M3 may be turned off when the first control signal
is supplied to the first control line CL11 and turned on in other
cases.

[0059] A first electrode of the fourth transistor M4 may be
coupled to the second electrode of the first transistor M1, and
the second electrode of the fourth transistor M4 may be
coupled to the anode electrode of the OLED. A gate electrode
of the fourth transistor M4 may be coupled to the second
control line CL.21. The fourth transistor M4 may be turned off
when the second control signal is supplied to the second
control line CL21 and turned on in other cases.

[0060] A first electrode of the fifth transistor MS may be
coupled to the anode electrode of the OLED, and a second
electrode thereof may be coupled to an initialization power
source Vint. A gate electrode of the fifth transistor M5 may be
coupled to the scan line S1. The fifth transistor M5 may be
turned on when the scan signal is supplied to the scan line S1
to supply the voltage of the initialization power source Vint to
the anode electrode of the OLED. The initialization power
source Vint may have (e.g., be set to) a voltage (e.g., a low
voltage) at which the OLED may be turned off.

[0061] The first capacitor C1 and the second capacitor C2
may be coupled in series between the first node N1 and the
first power ELVDD. A second node N2 that is a common
terminal of the first capacitor C1 and the second capacitor C2
may be electrically coupled to the first electrode of the first
transistor M1. The first capacitor C1 and the second capacitor
C2 may store a voltage corresponding to the threshold voltage
of the first transistor M1 and the data signal.

[0062] FIG. 3 is a waveform diagram illustrating a driving
method according to a first embodiment. For convenience,
FIG. 3 shows the driving waveform supplied to the first block
1441.

[0063] Referring to FIG. 3, the first control signal may be
supplied to the first control line CL11 located at the first block
1441 during a second period T2 and a third period T3, and the
second control signal may be supplied to the second control
line CL.21 during the third period T3 and a fourth period T4.
And reference power Vref may be supplied to the data lines
D1 to Dm during the first period T1 and the second period T2.
[0064] During the first period T1, the scan signal may be
concurrently supplied to the scan lines S1 to Sj. When the
scan signal is supplied to the scan lines S1 to Sj, the second
transistor M2 and the fifth transistor M5 of each of the pixels
142 located at the first block 1441 may be turned on. Whenthe
fifth transistor M5 is turned on, the voltage of the initialization
power source Vint may be supplied to the anode electrode of
the OLED. Then, the OLED may be initialized by discharging
an organic capacitor (not shown) which is parasitically
formed at the OLED.

[0065] When the second transistor M2 is turned on, the data
line (any one of D1 to Dm) may be electrically coupled to the
first node N1. When the data line (any one of D1 to Dm) and
the first node N1 are electrically coupled to each other, the
voltage of the reference power Vref may be supplied to the
first node N1. Because the ref power Vref has (e.g., is set to)
avoltage (e.g., a specific voltage) within the data signal (e.g.,
excluding a grayscale voltage for black), the first transistor
M1 may be turned on (e.g., set to be turned on). A current
(e.g., a predetermined current) may flow from the first power
source ELVDD to the initialization power source Vint via the
first transistor M1, the fourth transistor M4 and the fifth
transistor M5.
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[0066] The first transistor M1 may display an image having
uniform luminance because the first transistor M1 may be set
to a turn-on state, i.e., an on-bias state, during the first period
T1. That is, the voltage characteristics of the first transistor
M1 included in each of the pixels 142 may be non-uniform
(e.g., set to be non-uniform) in response to a grayscale of a
previous period. The first transistor M1 of each of the pixels
142 included in the first block 1441 may be initialized to be in
the on-bias state during the first period T1, and the voltage
characteristics may be uniform (e.g., setto be uniform). Since
the current flowing via the first transistor M1 during the first
period T1 may be supplied to the initialization power source
Vint, the OLED may maintain a non-emitting state.

[0067] The first control signal may be supplied to the first
control line CL11 during the second period T2. When the first
control signal is supplied to the first control line CLL11, the
third transistor M3 of each of the pixels 142 included in the
first block 1441 may be turned off. When the third transistor
M3 is turned off, the first power source ELVDD may be
electrically disconnected from the second node N2. In this
case, the first node N1 may maintain the voltage of the refer-
ence power Vref.

[0068] Therefore, during the second period T2, a current
(e.g., a predetermined current) may flow from the second
node N2 to the initialization power source Vint via the first
transistor M1, the fourth transistor M4 and the fifth transistor
MS. The voltage of the second node N2 may be decreased
from the voltage of the first power source ELVDD to a voltage
that is the sum of the reference power Vref and the absolute
value of'the threshold voltage of the first transistor M1. When
the voltage of the second node N2 is a voltage (e.g., set to a
voltage) that is the sum of the reference power Vref and the
absolute value of the threshold voltage of the first transistor
M1, the first transistor M1 may be turned off. Then, the first
capacitor C1 may be charged with the voltage corresponding
to the threshold voltage of the first transistor M1.

[0069] The threshold voltage of the first transistor M1 that
is included in each of the pixels 142 of the first block 1441
may be compensated during the second period T2. The
threshold voltage of the first transistor M1 included in each of
the pixels 142 may be compensated on a block-by-block
basis. As such, sufficient time may be allocated during the
second period T2 to compensate threshold voltage in a stable
manner.

[0070] During the third period T3, the supply of the scan
signals supplied to the scan lines S1 to Sj may be sequentially
interrupted. For example, the supply of the scan signals may
be sequentially interrupted, in the sequence from the first scan
line S1 to the j-th scan line Sj. In addition, during the third
period T3, the second control signal may be supplied to the
second control line CL21 so that the fourth transistor M4
included in each of the pixels 142 of the first block 1441 may
be turned off. When the fourth transistor M4 is turned off, the
first transistor M1 may be electrically blocked from the
OLED.

[0071] During a period when the scan signals are supplied
to the scan lines S1to Sj, the second transistor M2 and the fifth
transistor M5 included in each of the pixels 142 of the first
block 1441 may be kept turned on. The data signal corre-
sponding to the pixel 142 coupled to the first scan line S11i.e.,
the data signal corresponding to a first horizontal line, may be
supplied to the data line D1 to Dm.

[0072] Thedata signals supplied to the data lines D1 to Dm
may be supplied to the first node N1 of each of the pixels 142
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located at the first to j-th horizontal lines. When the data
signal is supplied to the first node N1, the voltage of the first
node N1 may be changed from the voltage of the reference
power Vref to the voltage of the data signal. In this case, the
voltage of the second node N2 may also change in response to
the change in voltage of the first node N1. For example, the
voltage of the second node N2 may change to a voltage (e.g.,
a predetermined voltage) in response to the capacitance ratio
of the first capacitor C1 and the second capacitor C2. Then,
the first capacitor C1 may be charged with the voltage corre-
sponding to the threshold voltage of the first transistor M1 and
the data signal.

[0073]  After the first capacitor C1 of each of the pixels 142
included in the first block 1441 is charged with the voltage of
the data signal corresponding to the first horizontal line, the
supply of the scan signal to the first scan line S1 may be
interrupted. When the supply of the scan signal to the first
scan line S1 is interrupted, each of the pixels 142 located at
the first horizontal line may maintain the voltage stored in the
first capacitor C1.

[0074] Thereafter, the data driver 130 may supply the data
signal corresponding to the second horizontal line to the data
lines D1 to Dm. Then, the voltage of the data signal corre-
sponding to the second horizontal line may be stored in the
first capacitor C1 of each of the pixels 142 located at the
second to j-th horizontal lines. After the voltage of the data
signal corresponding to the second horizontal line is stored in
the first capacitor C1, the supply of the scan signal to the
second scan line S2 may be interrupted. Each of the pixels 142
located at the second horizontal line may maintain the voltage
stored in the first capacitor C1. Similarly, the pixels 142
located at the third to the j-th horizontal lines may repeat the
above-mentioned process, and thus store a voltage corre-
sponding to a desired data signal.

[0075] During the fourth period T4, the supply of the first
control signal to the first control line CL.1 may be interrupted,
and the third transistor M3 may be turned on. When the third
transistor M3 is turned on, the second node of each of the
pixels 142 of the first block 1441 may be electrically coupled
to the first power source ELVDD. Since the first node N1 may
be set to a floating state, the first capacitor C1 may maintain
the voltage charged during the previous period in a stable
mannet.

[0076] During the fifth period T5, the supply of the second
control signal to the second control line CL21 may be inter-
rupted, and the fourth transistor M4 may be turned on. When
the fourth transistor M4 is turned on, the first transistor M1
may be electrically coupled to the anode electrode of the
OLED. Then, the first transistor M1 may control the amount
of the current supplied to the OLED depending on the voltage
stored in the first capacitor C1.

[0077] Inpractice, the pixels 142 included in the first block
1441 may generate light having a luminance (e.g., a prede-
termined luminance) in response to the data signal while
repeating the above-described process. During the fifth
period T5, when the pixels of the first block 1441 emit light,
the first control signal and the second control signal may be
supplied to the first control line CL.12 and the second control
line CL.22 which are coupled to the second block 1442, so that
the pixels 142 included in the second block 1442 may gener-
ate light having a luminance (e.g., a predetermined lumi-
nance) while repeating the above-described process. Like-
wise, the pixels 142 included in the third to i-th blocks 144i
may be driven through the above-mentioned process.

Dec. 17,2015

[0078] When the pixels 142 are driven by the driving
method according to the first embodiment, the boundary parts
of the blocks 1441 to 144i may appear as horizontal lines. In
other words, when the supply of the scan signal is sequen-
tially interrupted, the voltage of the data lines D1 to Dm may
increase due to the parasitic capacitor between the scanline S
and the data line D, the parasitic capacitor between the gate
electrode of the second transistor M2 included in each of the
pixels 142 and the first electrode, etc. For example, when the
supply of the scan signals to the scan lines is sequentially
interrupted, the voltage of the data lines D1 to Dm may
increase as shown in FIG. 4A. Therefore, even if the same
data signal (e.g., substantially the same data signal) is sup-
plied to the pixels 142, the luminance may decrease in a
direction from the top to the bottom of the block as shown in
FIG. 4B. As a result, the boundary parts of the blocks 1441 to
144; may appear as horizontal lines.

[0079] FIG. 5 is a waveform diagram illustrating a driving
method according to a second embodiment. The operation
process during a first period T1' through a fifth period T5'
shown in FIG. 5 is substantially the same as FIG. 3. Repeated
descriptions will be omitted.

[0080] Referring to FIG. 5, the sequence of supplying the
scan signal may be different at an adjacent block according to
a second embodiment. In other words, the supply of the scan
signal in the first direction may be interrupted at the j-th
block, and the supply of the scan signal in the second direc-
tion may be interrupted at the (j+1)-th block. The data driver
130 may supply the data signal to the data lines D1 to Dm such
that the direction in which the data signal is supplied corre-
sponds to the first direction from the j-th block. The data
signal may be supplied to the datalines D1 to Dm such that the
direction in which the data signal is supplied corresponds to
the second direction from the (j+1)-th block. For example, the
data driver 130 may supply the data signals corresponding to
the first to j-th horizontal lines in response to the first block
1441, and supply the data signals corresponding to the 2j to
(j+1)-th horizontal lines in response to the second block 1442.
[0081] When the supply of the scan signal in the first direc-
tion from the j-th block is interrupted, the luminance may
decrease at the lower part of the j-th block. When the supply
of the scan signal in the second direction from the (j+1)-th
block is interrupted, the luminance may decrease at the upper
part of the (j+1)-th block. In this case, since the luminance of
the boundary part of the j-th block and the (j+1)-th block
becomes similar, the boundary part may not be readily
observable by the user.

[0082] By establishing the sequence of the supply of the
scan signal in a reversed direction at the j-th block and the
(j+1)-th block (i.e., the sequence of interrupting the supply of
the scan signal), the luminance of the boundary part of the
block may be similar (e.g., set to be similar) as shown in FIG.
6. In the second embodiment, the driving method according to
the second embodiment remains the same as the driving
method shown in FIG. 3, except for the supply sequence of the
scan signal between adjacent blocks. Therefore, the detailed
description of the driving method according to the second
embodiment will be omitted.

[0083] For the convenience of description, the transistors
are illustrated as PMOS, but the present invention is not
limited thereto. In other words, the transistors may be formed
as NMOS.

[0084] Furthermore, the OLED may generate red, green,
blue or white light depending on a current. When the OLED
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generates the white light, it is possible to implement a color
image using an additional color filter.
[0085] By way of summation and review, the organic light
emitting display may include a plurality of pixels that are
arranged in a matrix form at intersections (or crossing
regions) of data lines, scan lines, and power lines. The pixels
generally include an OLED, two or more transistors including
a driving transistor, and one or more capacitors.
[0086] Such an organic light emitting display’s power con-
sumption is low, but the current flowing in the OLED is
changed depending on a deviation of the threshold voltage of
the driving transistor included in each of the pixels, thus
causing a non-uniform display. That is, the characteristics of
the driving transistors are changed depending on manufacture
process variables of the driving transistor provided at each of
the pixels. It is difficult to manufacture the organic light
emitting display such that all the transistors thereof have the
same characteristics. This causes the deviation of the thresh-
old voltages of the driving transistors.
[0087] In order to overcome the problems, there has been
proposed a method in which a compensation circuit having a
plurality of transistors and capacitors is added to each of the
pixels. The compensation circuit included in each of the pix-
els performs the charging of a voltage that corresponds to the
threshold voltage of the driving transistor during one hori-
zontal period, thus compensating for the deviation of the
driving transistor.
[0088] Recently, in order to implement a motion blur and/or
3D display, a driving method using the driving frequency of
120 Hz or more is used. However, in the case of performing
the high-speed driving of 120 Hz or more, the period of
charging the threshold voltage of the driving transistor is
shortened, so that it is very difficult to compensate for the
threshold voltage of the driving transistor.
[0089] Inthe organic light emitting display and the driving
method thereof according to embodiments of the present
invention, the threshold voltage of the driving transistors is
compensated for on the block-by-block basis which includes
the plurality of pixels, and a sufficient amount of time for
compensating for the threshold voltage may be allocated.
Also, by setting the sequence of supply of the scan signal
differently in adjacent blocks, boundary parts between blocks
may be prevented (e.g., substantially prevented) from being
readily observable.
[0090] 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 ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically 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 invention as
set forth in the following claims, and their equivalents.

What is claimed is:

1. An organic light emitting display comprising:

pixels located at a region defined by scan lines and data

lines;
iblocks, each of the i blocks comprising two or more scan
lines, wherein 1 is a natural number that is 2 or greater;
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a control driver configured to supply first control signals to
ifirst control lines and second control signals to 1 second
control lines, each of the first and second control lines
being in a corresponding one of the blocks;

a scan driver configured to supply scan signals to the scan
lines; and

a data driver configured to supply data signals to the data
lines,

wherein the scan driver is configured to supply the scan
signals to the scan lines in different directions in adja-
cent ones of the blocks.

2. The organic light emitting display of claim 1, wherein
the scan driver is configured to supply scan signals in a first
direction from a j-th block from among the i blocks and to
supply scan signals in a second direction that is different from
the first direction from a (j+1)-th block from among the i
blocks, wherein j is a natural number.

3. The organic light emitting display of claim 2, wherein
the first direction is a direction from a top to a bottom of one
of the blocks, and the second direction is a direction from the
bottom to the top of one of the blocks.

4. The organic light emitting display of claim 2, wherein
the scan signals are concurrently supplied on a block-by-
block basis and supply of the scan signals is sequentially
interrupted.

5. The organic light emitting display of claim 4, wherein
the supply of the scan signals on the block-by-block basis is
interrupted in a sequence of the first direction or the second
direction.

6. The organic light emitting display of claim 2, wherein
the control driver is configured to sequentially supply the first
control signals to the 1 first control lines and the second
control signals to the i second control lines in such a way as to
overlap the first control signals during a period.

7. The organic light emitting display of claim 6, wherein
the scan signals have a voltage at which a transistor in the
pixels is turned on, and the first control signals and the second
control signals have voltages at which the transistor in the
pixels is turned off.

8. The organic light emitting display of claim 6,

wherein the first control signal supplied to the j-th block is
supplied after the scan signals are concurrently supplied
to the scan lines in the j-th block,

wherein the second control signal supplied to the j-th block
is supplied after the first control signal is supplied, and

wherein the supply of the second control signal is inter-
rupted after the supply of the first control signal is inter-
rupted.

9. The organic light emitting display of claim 8, wherein
the scan driver is configured to sequentially interrupt supply
of the scan signals supplied to the scan lines in the j-th block
during the period when the first and second control signals
supplied to the j-th block overlap each other.

10. The organic light emitting display of claim 8, wherein
the data driver is configured to supply the data signals to the
data lines during the period when the first control signals
overlap the second control signals, and to supply a reference
power having a specific voltage to the data lines during a
remaining period.

11. The organic light emitting display of claim 1, wherein
at least one of the pixels comprises:

an organic light emitting diode;

a first transistor configured to control a current that is
supplied to the organic light emitting diode from a first
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power source coupled to a first electrode of the first
transistor, in response to a voltage applied to a first node;

a second transistor coupled between the first node and a
corresponding one of the data lines, and configured to be
turned on when the scan signals are supplied;

a third transistor coupled between the first electrode of the
first transistor and the first power source, the third tran-
sistor being configured to be turned off when the first
control signals are supplied and to be turned on in other
cases;

a fourth transistor coupled between a second electrode of
the first transistor and an anode electrode of the organic
light emitting diode, the fourth transistor configured to
be turned off when the second control signals are sup-
plied and to be turned on in other cases;

a fifth transistor coupled between the anode electrode of
the organic light emitting diode and an initialization
power source, and configured to be turned on when the
scan signals are supplied; and

a first capacitor and a second capacitor coupled in series
between the first node and the first power source,

wherein a second node, which is a common terminal of the
first and second capacitors, is electrically coupled to the
first electrode of the first transistor.

12. A method of driving an organic light emitting display
comprising 1 blocks each comprising a plurality of pixels,
wherein i is a natural number that is 2 or greater, the method
comprising:
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concurrently compensating for threshold voltages of driv-
ing transistors in the pixels on a block-by-block basis;

supplving scan signals on the block-by-block basis and
storing voltages corresponding to data signals in the
pixels; and

emitting light from the pixels on the block-by-block basis,

wherein a scanning sequence of the scan signals is in dif-
ferent directions in adjacent ones of the blocks.

13. The method of claim 12, wherein the scan signals are
supplied in a first direction from a j-th block from among the
blocks and in a second direction that is different from the first
direction from a (j+1)-th block from among the blocks,
wherein j is a natural number.

14. The method of claim 13, wherein the first directionis a
direction from a top to a bottom of one of the blocks, and the
second direction is a direction from the bottom to the top of
one of the blocks.

15. The method of claim 13, wherein the scan signals are
concurrently supplied on the block-by-block basis and supply
of the scan signals is sequentially interrupted.

16. The method of claim 15, wherein the supply of the scan
signals on the block-by-block basis is interrupted in a
sequence of the first direction or the second direction.

I S T T
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