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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF DRIVING THE
SAME

[0001] This application claims the benefit of Korea Patent
Application No. 10-2008-0016503 filed on Feb. 22, 2008,
which is incorporated herein by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1.Field of the Invention

[0003] The present invention relates to an organic light
emitting diode display, and more particularly to an organic
light emitting diode display and a method of driving the same
capable of increasing the display quality by preventing a
driving current from becoming degraded by the degradation
of a drive thin film transistor (TFT) depending on driving
time.

[0004] 2. Discussion of the Related Art

[0005] Recently, various kinds of flat panel display devices
with reduced weight and size have been developed as a
replacement of cathode ray tubes. Examples of the flat panel
display devices include liquid crystal displays (LCD), field
emission displays (FED), plasma display panels (PDP), and
electroluminescence devices. Because the structure and
manufacturing process of plasma display panels are simple,
the plasma display panels have been considered for large-
sized display devices that are relatively light and thin. How-
ever, the emitting efficiency and luminance of the plasma
display panel are low while its power consumption is high. As
an alternative, thin film transistor (ITFT) LCD using TFTs as
a switching device is widely used. However, the TFT-LCD is
anon-emitting device. Therefore, the TFT-LCD has a narrow
viewing angle and a low response speed. The electrolumines-
cence device, on the other hand, is a self-emitting device. The
electroluminescence device may be classified into an inor-
ganic light emitting diode display category and an organic
light emitting diode (OLED) display category depending on
the material of an emitting layer. Because the OLED display
includes a self-emitting device, the OLED display has high
response speed, high emitting efficiency, strong luminance,
and wide viewing angle.

[0006] AnOLED display includes anorganic light emitting
diode. As shown in FIG. 1, the organic light emitting diode
includes organic compound layers 78a, 78b, 78¢, 784, and
78¢ between an anode electrode and a cathode electrode. The
organic compound layers include an electron injection layer
78a, an electron transport layer 785, an emitting layer 78¢, a
hole transport layer 784, and ahole injection layer 78e. When
a driving voltage is applied to the anode electrode and the
cathode electrode, holes passing through the hole transport
layer 784 and electrons passing through the electron transport
layer 785 move to the emitting layer 78¢ to form an exciton.
Hence, the emitting layer 78¢ generates visible light.

[0007] The OLED displayis arranged with pixels including
the organic light emitting diode in a matrix format and con-
trols brightness of the pixels selected by a scan pulse depend-
ing on a gray level of digital video data. The OLED display
may be classified into a passive matrix type OLED display
and an active matrix type OLED display using a thin film
transistor as a switching device. In particular, the active
matrix type OLED display selectively turns on the thin film
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transistor used as the switching device to select the pixel and
maintains an emission of the pixel using a voltage hold by a
storage capacitor.

[0008] FIG. 2 is an equivalent circuit diagram showing one
pixel in a related art active matrix type OLED display. As
shown in FIG. 2, an pixel of the related art active matrix type
OLED display includes an organic light emitting diode
OLED, data lines DL and gate lines GL that cross each other,
a switching thin film transistor SW, a drive thin film transistor
DR, and a storage capacitor Cst. The switch TFT SW and the
drive TFT DR may be an N-type metal-oxide semiconductor
field effect transistor (MOSFET).

[0009] Theswitching TFT SW is turned on in response to a
scan pulse received through the gate line GL, and thus a
current path between a source electrode and a drain electrode
of the switching TFT SW is turned on. During on-time of the
switching TFT SW, a data voltage received from the data line
DL is applied to a gate electrode of the drive TFT DR and the
storage capacitor Cst via the source electrode and the drain
electrode of the switching TFT SW. The drive TFT DR con-
trols a current flowing in the organic light emitting diode
OLED depending on a voltage difference Vgs between the
gate electrode and a source electrode of the drive TFT DR.
The storage capacitor Cst stores the data voltage applied to an
electrode at one end of the storage capacitor Cst to keep a
voltage applied to the gate electrode of the drive TFT DR
constant during a frame period.

[0010] The organic light emitting diode OLED may have a
structure shown in FIG. 1. The organic light emitting diode
OLED is connected between the source electrode of the drive
TFT DR and a low potential driving voltage source VSS. A
brightness of the pixel shown in FIG. 2 is proportional to the
current flowing in the organic light emitting diode OLED as
indicated in the following Equation 1:

Vgs=Vg-Vs

Vg = Vdata, Vs=Vss

loled = g (Vgs — Vihy* = g(Vdam— Vss = Vih)?

[0011] In the above Equation 1, Vgs indicates a voltage
difference between a gate voltage Vg and a source voltage Vs
of the drive TFT DR, a data voltage Vdata, a low potential
driving voltage Vss, a driving current loled, a threshold volt-
age of the TFT DR Vth, and a constant 3 determined by
mobility and parasitic capacitance of the drive TFT DR.
[0012] As indicated in the above Equation 1, the driving
current loled of the organic light emitting diode OLED is
greatly affected by the threshold voltage Vth of the drive TFT
DR. When the gate voltages with the same polarity are
applied to the gate electrodes of the drive TFT DR for a long
time, a gate-bias stress and the threshold voltage Vth of the
drive TFT DR increases. Hence, operation characteristics of
the drive TFT DR change over time. The changes in the
operation characteristics of the drive TFT DR can be seen
from an experimental result shown in FIG. 3.

[0013] FIG. 3 is a graph showing changes in operation
characteristics of hydrogenated amorphous silicon TFT
sample (A-Si:H TFT) when a positive gate-bias stress is
applied to the hydrogenated amorphous silicon TFT sample
(A-Si:H TFT) whose channel width to channel length ratio
W/L is 120 pm/6 pm. In FIG. 3, the transverse axis indicates
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a gate voltage of the A-Si:H TFT, and the vertical axis indi-
cates a current between a source electrode and a drain elec-
trode of the A-Si:H TFT.

[0014] More specifically, FIG. 3 shows a threshold voltage
ofthe A-Si:H TFT depending on voltage application time and
a movement of the transmission characteristic curve when a
voltage of 30 V is applied to a gate electrode of the A-SI:H
TFT. As can be seen from FIG. 3, as application time of a
positive voltage to the gate electrode of the A-Si:H TFT
becomes longer, the transmission characteristic curve of the
A-Si:H TFT moves to the right of the graph shown, and the
threshold voltage ofthe A-Si:H TFT rises from a voltage Vth1
1o a voltage Vthd.

[0015] A rise level of the threshold voltage of the A-Si:H
TFT depending on the voltage application time changes in
each pixel. For example, arise width of a threshold voltage of
a drive TFT in a first pixel to which a first data voltage is
applied for a long time is smaller than a rise width of a
threshold voltage of a drive TFT in a second pixel to which a
second data voltage larger than the first data voltage is applied
for a long time. In this case, the amount of driving current
flowing in an organic light emitting diode generated by the
same data voltage in the first pixel is more than that of the
second pixel. Hence, the display quality is deteriorated.
[0016] A method in which a rise in the threshold voltage of
the drive TFT is suppressed by applying a negative gate-bias
stress to the drive TFT was recently proposed to prevent the
deterioration of the display quality. However, it is difficult to
completely compensate for a difference between driving cur-
rents of the pixels by only applying a negative voltage as pixel
data to suppress the rise in the threshold voltage of the drive
TFT. As indicated in the above Equation 1, the driving current
Toled flowing in the organic light emitting diode is affected by
a potential value of a Vss supply line for supplying the low
potential driving voltage Vss and the mobility of the drive
TFT DR determining the constant f§ as well as the threshold
voltage of the drive TFT DR. When the driving current flows
in each pixel of an OLED display panel, the low potential
driving voltage Vss changes depending on a location of the
pixel because of a resistance of the Vss supply line. The
mobility of the drive TFT DR is also degraded depending on
the driving time. Therefore, a difference between the thresh-
old voltages of the drive TFTs DR, a potential difference
between the Vss supply lines, and a difference between the
mobilities of the drive TFTs DR have to be compensated so
thatthe display quality is improved by reducing a deviation of
the driving current of each pixel.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to an
organic light emitting diode (OLED) display and a method of
driving the same that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.
[0018] An object of the present invention is to provide an
organic light emitting diode (OLED) display and a method of
driving the same that increases the display quality by prevent-
ing the deterioration of a driving current caused by the dete-
rioration of a drive thin film transistor (TFT) depending on
driving time.

[0019] Another object of the present invention is to provide
an OLED display and a method of driving the same that
minimizes the deterioration of a threshold voltage of a drive
TFT.
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[0020] Yet another object of the present invention is to
provide an OLED display and a method of driving the same
that increases the display quality by compensating for a dif-
ference between threshold voltages of drive TFTs of pixels, a
difference between mobilities of the drive TF Ts, and a differ-
ence between potential values of Vss supply.

[0021] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0022] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, an organic light emitting diode display
includes a data line, a gate line that crosses the data line to
receive a scan pulse, a high potential driving voltage source to
generate a high potential driving voltage, a low potential
driving voltage source to generate a low potential driving
voltage, a light emitting element to emit light due to a current
flowing between the high potential driving voltage source and
the low potential driving voltage source, a drive element
connected between the high potential driving voltage source
and the light emitting element to control a current flowing in
the light emitting element depending on a voltage between a
gate electrode and a source electrode of the drive element, and
adriving current stabilization circuit to apply a first voltage to
the gate electrode of the drive element to turn on the drive
element and to sink a reference current through the drive
element to set a source voltage of the drive element at a
sensing voltage and to modify the voltage between the gate
and source electrodes ofthe drive element to scale a current to
be applied to the light emitting element from the reference
current.

[0023] Inanotheraspect,a method of driving a organic light
emitting diode display including a data line, a gate line that
crosses the data line to receive a scan pulse, a high potential
driving voltage source to generate a high potential driving
voltage, a low potential driving voltage source to generate a
low potential driving voltage, alight emitting element to emit
light due to a current flowing between the high potential
driving voltage source and the low potential driving voltage
source, and a drive element connected between the high
potential driving voltage source and the light emitting ele-
ment to control a current flowing in the light emitting element
depending on a voltage between a gate electrode and a source
electrode of the drive element, the method including applying
a first voltage to the gate electrode of the drive element to turn
on the drive element, sinking a reference current through the
drive element to set a source voltage of the drive element at a
sensing voltage, and modifying the voltage between the gate
and source electrodes to scale a current to be applied to the
light emitting element from the reference current.

[0024] Inyet another aspect, a drive stabilization circuit for
an organic light emitting diode display includes a high poten-
tial driving voltage source to generate a high potential driving
voltage to be applied to a drive element for driving a light
emitting element, a low potential driving voltage source to
generate a low potential driving voltage, and a data drive
circuit to apply a first voltage to the gate electrode of the drive
element to turn on the drive element and to sink a reference
current through the drive element to set a source voltage of the
drive element at a sensing voltage and to modify the voltage
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between the gate and source electrodes of the drive element to
scale a current to be applied to a light emitting element from
the reference current.

[0025] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Theaccompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0027] FIG.11is adiagram illustrating a light emitting prin-
ciple of a general organic light emitting diode (OLED) dis-
play;

[0028] FIG.2 is an equivalent circuit diagram showing one
pixel in a related art active matrix type OLED display;
[0029] FIG. 3 is a graph showing a rise in a threshold
voltage of a drive thin film transistor caused by a positive
gate-bias stress;

[0030] FIG.41sablock diagram showing an OLED display
according to a first exemplary embodiment of the invention;
[0031] FIG. 5 is a circuit diagram of an exemplary data
drive circuit of FIG. 4;

[0032] FIG. 6 is an equivalent circuit diagram of an exem-
plary pixel at a crossing of j-th gate, data, and sensing lines
shown in FIG. 4,

[0033] FIG. 7 is an exemplary drive waveform diagram
illustrating an operation of a pixel;

[0034] FIG. 8A is an equivalent circuit diagram of an exem-
plary pixel during a first period,

[0035] FIG.8Bisanequivalent circuit diagram ofan exem-
plary pixel during a second period,

[0036] FIG.8Cisanequivalent circuit diagram ofan exem-
plary pixel during a third period,

[0037] FIG. 9 is a diagram illustrating the calculation of a
deviation amount of a mobility of a drive thin film transistor
depending on driving time;

[0038] FIG. 10 is a block diagram showing an OLED dis-
play according to a second exemplary embodiment of the
invention;

[0039] FIG. 11 is a circuit diagram of an exemplary data
drive circuit of FIG. 10;

[0040] FIG. 12isanequivalent circuit diagram of an exem-
plary pixel at a crossing of j-th gate and data lines shown in
FIG. 10,

[0041] FIG. 13 is an exemplary drive waveform diagram
illustrating an operation of a pixel;

[0042] FIG. 14A is an equivalent circuit diagram of an
exemplary pixel during a first period;

[0043] FIG. 14B is an equivalent circuit diagram of an
exemplary pixel during a second period,;

[0044] FIG. 14C is an equivalent circuit diagram of an
exemplary pixel during a third period;

[0045] FIG. 15 is a block diagram showing an OLED dis-
play according to a third exemplary embodiment of the inven-
tion;

[0046] FIG. 161san equivalent circuit diagram of an exem-
plary pixel at a crossing of j-th gate and data lines shown in
FIG. 15;
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[0047] FIG. 17 is an equivalent circuit diagram of a pixel at
a crossing of j-th signal lines according to a fourth exemplary
embodiment of the invention;

[0048] FIG. 18 is an equivalent circuit diagram of a pixel at
a crossing of j-th signal lines according to a fifth exemplary
embodiment of the invention;

[0049] FIG. 19 is an equivalent circuit diagram of a pixel at
a crossing of j-th signal lines according to a sixth exemplary
embodiment of the invention;

[0050] FIG. 20 is an exemplary timing diagram of a scan
pulse according to the fourth to sixth exemplary embodiments
of the invention; and

[0051] FIG. 21 is another exemplary timing diagram of a
scan pulse according to the fourth to sixth exemplary embodi-
ments of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0052] Reference will now be made in detail to the embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings.

First Exemplary Embodiment

[0053] Becauseit is difficult to control current data depend-
ing on each gray level in an organic light emitting diode
(OLED) display, a driving current actually flowing in an
OLED s generated by setting a compensation voltage using a
relatively high reference current and downscaling the set
voltage in accordance with a first exemplary embodiment of
the present invention. In the OLED display according to the
first exemplary embodiment of the invention, a potential of a
source electrode of a drive element is fixed at the set voltage,
and a driving current is downscaled by reducing a potential of
a gate electrode of the drive element from a reference voltage
that is already supplied.

[0054] FIG. 4is a block diagram showing an OLED display
according to the first exemplary embodiment of the invention.
FIG. 5 is a circuit diagram of an exemplary data drive circuit
of FIG. 4.

[0055] As shown in FIGS. 4 and 8, the OLED display
according to the first exemplary embodiment of the invention
includes a display panel 116, a gate drive circuit 118, a data
drive circuit 120, and a timing controller 124. The display
panel 116 includes mxn pixels 122 at each crossing region of
apair of m data lines DL1 to DLm and m sensing lines SL.1to
SLm that are in one-to-one correspondence with each other
and n gate lines GL1to GLn. Signal lines “a” supplyinga high
potential driving voltage Vdd to each pixel 122 and signal
lines “b” supplying a low potential driving voltage Vss to each
pixel 122 are formed on the display panel 116. A high poten-
tial driving voltage source VDD and a low potential driving
voltage source VSS generate the high potential driving volt-
age Vdd and the low potential driving voltage Vss, respec-
tively.

[0056] The gate drive circuit 118 generates scan pulses Sp
(FIG. 7) in response to a gate control signal GDC generated
by the timing controller 124 to sequentially supply the scan
pulses Sp to the gate lines GL1 to GLn. The data drive circuit
120 includes a first data driver 120a connected to the data
lines DL1 to DLm and a second data driver 1205 connected to
the sensing lines SL.1 to SLm. Although FIG. 4 shows the first
and second data drivers 120a and 1205 as being separate
drivers formed on opposing ends of the display panel 116 for
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the convenience of explanation, the first and second data
drivers 120a and 1205 may be integrated into one data driver.

[0057] The first data driver 120a supplies a reference volt-
age Vref'to the datalines DL1 to DLm during a first period T1,
and then supplies a data voltage Vdata that is reduced from the
reference voltage Vref by a data change amount AVdata to the
data lines DL1 to DLm during a second period T2, as shown
m FIG. 7. As shown in FIG. 5, the first data driver 120a
includes a data generation unit 12014 that generates the ref-
erence voltage Vref and the data voltage Vdata, and a first
buffer 12024 that stabilizes the reference voltage Vref and the
data voltage Vdata generated by the data generation unit
12014 to output the stabilized reference voltage Vref and the
stabilized data voltage Vdata to the j-th data line DL
(1=j=m). The data generation unit 1201a includes a refer-
ence voltage source VREF, a data modulator DM, and a
multiplexer MUX. The reference voltage source VREF gen-
erates the reference voltage Vref determined as a voltage
between the high potential driving voltage Vdd and the low
potential driving voltage Vss. The data modulator DM
extracts the data change amount AVdata using digital video
data RGB supplied by the timing controller 124 and an
amount of mobility deviation MV of a drive thin film transis-
tor (TFT) formed inside the pixel 122 depending on driving
time. The data change amount AVdata is subtracted from the
reference voltage Vref to generate the data voltage Vdata. The
deviation amount of the mobility MV of the drive TFT in each
pixel 122 depending on driving time is previously stored in an
external memory. The multiplexer MUX selects and outputs
the reference voltage Vref from the reference voltage source
VREF in response to a switch control signal SC supplied by
the timing controller 124 during the first period T1 and selects
and outputs the data voltage Vdata from the data modulator
DM during the second period T2. In the first exemplary
embodiment, the first period T1 is defined by a first half
period of the scan pulse Sp maintained in a high logic voltage
state, and the second period T2 is defined by a second half
period of the scan pulse Sp maintained in the high logic
voltage state.

[0058] The second data driver 1205k sinks a reference cur-
rent [ref through the sensing lines SL1 to SLm to set a source
voltage of the drive TFT to a sensing voltage Vsen during the
first period T1, and keeps the set sensing voltage Vsen con-
stant during the second period T2. As shown in FIG. 5, the
second data driver 1205 includes a reference current source
IREF for sinking the reference current Iref, a second buffer
12025 for keeping the set sensing voltage Vsen constant, a
first switch S1, and a second switch S2. The first switch S1
switches on and off a current path between the reference
current source IREF and an input terminal IN of the second
buffer 12025 in response to the switch control signal SC
supplied by the timing controller 124. The second switch S2
switches between a current path of the j-th sensing line SL]
(1=j=m) to the reference current source IREF and a current
path of the sensing line SLj to an output terminal OUT of the
second buffer 12025 in response to the switch control signal
SC. During the first period T1, the first switch SI forms a
current path between the reference current source IREF and
the input terminal IN of the second buffer 12025, and the
second switch S2 forms the current path between the j-th
sensing line SLj and the reference current source IREF.
Hence, the set sensing voltage Vsen is applied to the input
terminal IN of the second buffer 12025. During the second
period T2, the first switch SI cuts off the current path between
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thereference current source IREF and the input terminal IN of
the second buffer 12025, and the second switch S2 forms the
current path between the j-th sensing line SLj and the output
terminal OUT of the second buffer 12025. Hence, the sensing
voltage Vsen is output through the j-th sensing line SLj with
a voltage value equal to a voltage value applied to the input
terminal IN of the second buffer 12025.

[0059] The timing controller 124 supplies a digital video
data RGB received from the outside to the data drive circuit
120. The timing controller 124 generates control signals GDC
and DDC to control the operation timing of the gate drive
circuit 118 and the data drive circuit 120, respectively, using
vertical and horizontal sync signals Vsync and Hsync and a
clock signal CLK. The timing controller 124 generates the
switch control signal SC synchronizing the switches during
the first and second periods T1 and T2. The timing controller
124 may include a memory for storing the deviation amount
of mobility MV ofthe drive TFTs in each pixel 122 depending
on driving time inside the timing controller 124.

[0060] As shown in FIG. 6, each pixel 122 includes an
organic light emitting diode OLED, a drive TFT DR, two
switch TFTs SW1 and SW2, and a storage capacitor Cst. FIG.
6 is an equivalent circuit diagram of an exemplary pixel 122
ata crossing of j-th gate, data, and sensing lines GLj, DLj, and
SLj shown in FIG. 4. FIG. 7 is an exemplary drive waveform
diagram for explaining an operation of the pixel 122. In FIG.
7, the first period T1 indicates an address period of the refer-
ence current Iref, the second period T2 indicates an address
period of the data voltage Vdata, and the third period T3
indicates an emitting period.

[0061] As shown in FIGS. 6 and 7, the pixel 122 according
to the first exemplary embodiment of the invention includes
an organic light emitting diode OLED at the crossing region
of the j-th gate, data, and sensing lines GLj, DLj, and SLj, a
drive TFT DR, and a cell drive circuit 122q for driving the
organic light emitting diode OLED and the drive TFT DR.
The drive TFT DR includes a gate electrode G connected to
the cell drive circuit 1224 through a first node nl, a drain
electrode D connected to the high potential driving voltage
source VDD, and a source electrode S connected to the cell
drive circuit 122a through a second node n2. The drive TFT
DR controls a current flowing in the organic light emitting
diode OLED depending on a voltage difference between a
gate voltage applied to the gate electrode G and a source
voltage applied to the source electrode S. The drive TFT DR
may be an N-type metal-oxide semiconductor field effect
transistor (MOSFET). A semiconductor layer of the drive
TFT DR may include an amorphous silicon layer.

[0062] The organic light emitting diode OLED includes an
anode electrode commonly connected to the drive TFT DR
and the cell drive circuit 122a through the second node n2,
and a cathode electrode connected to the low potential driving
voltage source VSS. The organic light emitting diode OLED
has the same structure as the structure shown in FIG. 1 and
represents a gray scale of the OLED display by emitting light
using the driving current controlled by the drive TFT DR.
[0063] The cell drive circuit 1224 includes the first switch
TFT SWI1, the second switch TFT SW2, and the storage
capacitor Cst. The cell drive circuit 1224 and the data drive
circuit 120 constitute a driving current stabilization circuit
that prevents the driving current flowing in the organic light
emitting diode OLED depending on driving time from
becoming degraded.
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[0064] During the first period T1, the driving current stabi-
lization circuit including the cell drive circuit 122a applies the
reference voltage Vrefto the gate electrode G of the drive TFT
DR to turn on the drive TFT DR and sinks the reference
current Iref through the drive TFT DR to set the source volt-
age of the drive TFT DR to the sensing voltage Vsen. Then,
during the second period T2, the driving current stabilization
circuit fixes the source voltage of the drive TF'T DR to the set
sensing voltage Vsen and reduces a potential of the gate
electrode G of the drive TFT DR to the data voltage Vdata
obtained by subtracting the data change amount AVdata from
the reference voltage Vref to reduce a voltage between the
gate and source electrodes of the drive TFT DR. Then, during
the third period T3, the driving current stabilization circuit
downscales the current to be applied to the organic light
emitting diode OLED.

[0065] In particular, the first switch TFT SW1 includes a
gate electrode G connected to the j-th gate line GLj, a drain
electrode D connected to the first data driver 120a through the
j-th data line DLj, and a source electrode S connected to the
first node n1. The first switch TFT SW1 switches on and off
the current path between the j-th data line DL and the first
node nl in response to the scan pulse Sp. Hence, the first
switch TFT SW1 uniformly keeps the potential of the gate
electrode G of the drive TFT DR at the reference voltage Vref
during the first period T1 and then reduces the potential of the
gate electrode G to the data voltage Vdata during the second
period T2.

[0066] The second switch TFT SW2 includes a gate elec-
trode G connected to the j-th gate line GLj. a drain electrode
D connected to the second data driver 1205 through the j-th
sensing line SLj, and a source electrode S connected to the
second node n2. The second switch TFT SW2 switches on
and off the current path between the j-th sensing line SLj and
the second node n2 in response to the scan pulse Sp. Thus, the
reference current Irefis sunk through the drive TFT DR and
the second switch TFT SW2 during the first period T1. After
the source voltage of the drive TFT DR is set at the sensing
voltage Vsen by the sink operation of the reference current
Iref, the source voltage is kept at the sensing voltage Vsen
during the second period T2.

[0067] The storage capacitor Cst includes a first electrode
connected to the first node nl and a second electrode con-
nected to the second node n2. During the third period T3
during which the organic light emitting diode OLED emits
light, the storage capacitor Cst keeps the voltage between the
gate electrode G and the source electrode S of the drive TFT
DR set during the first and second periods T1 and T2 constant.
[0068] A detailed operation of the pixel 122 will be
described below with reference to FIGS. 7 and 8A to 8C. As
shown in FIGS. 7 and 8A, the scan pulse Sp is generated as a
high logic voltage during the first period T1. Thus, the first
and second switch TFTs SW1 and SW2 are turned on. The
reference voltage Vref is applied to the first node nl by the
turned-on first and second switch TFTs SW1 and SW2 Thus,
the drive TFT DR is turned on. The reference current Iref is
sunk from the high potential driving voltage source VDD to
the data drive circuit 120 viathe drive TFT DR and the second
node n2 by the turned-on drive TFT DR. The reference cur-
rent Iref is expressed by the following Equation 2:
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Iref =

SR

(Vref — Vsen — Vih)*

[0069] IntheaboveEquation2, 3 indicates a constant deter-
mined by the mobility and parasitic capacitance of the drive
TFT DR, Vsen indicates the sensing voltage at the second
noden2, and Vth indicates a threshold voltage of the TFT DR.
[0070] The sensing voltage Vsen at the second node n2 are
different in each pixel 122 depending on a characteristic
deviation of the TFT DR and a location of the pixel 122. For
example, the sensing voltage Vsen at the first pixel is smaller
than the sensing voltage Vsen at the second pixel whose
threshold voltage Vth of the TFT DR is smaller than the
threshold voltage Vth of the TFT DR of the first pixel. Further,
the sensing voltage Vsen at the first pixel is smaller than the
sensing voltage Vsen at the second pixel whose mobility of
the TFT DR is higher than the mobility of the TFT DR of the
first pixel. Still further, the sensing voltage Vsen at the first
pixel is smaller than the sensing voltage Vsen at the second
pixel whose potential of the Vss supply line is lower than a
potential ofthe Vss supply line of the first pixel. As described
above, because the sensing voltage Vsen has a different value
in each pixel 122 depending on the characteristic deviation of
the TFT DR and the location of the pixel 122 inside the
display panel 116, a difference between the threshold volt-
ages of the drive TFTs DR of the pixels 122, a difference
between the mobilities of the drive TFTs DR, and a potential
difference between the Vss supply lines can be compensated.
Accordingly, all the pixels 122 are programmed so that the
same current flows in the organic light emitting diode OLED
in response to the same data voltage.

[0071] When the reference current Iref is sunk during the
first period T1, the organic light emitting diode OLED has to
be turned off. Therefore, a potential of the low potential
driving voltage source VSS may be set to be larger than a
voltage value obtained by subtracting the threshold voltage
Vth of the TFT DR and a threshold voltage Voled of the
organic light emitting diode OLED from the reference volt-
age Vref. The organic light emitting diode OLED remains in
a turn-off state during the second period T2.

[0072] As shown in FIGS. 7 and 8B, the scan pulse Sp
remains in a high logic voltage state during the second period
T2, and thus the first and second switch TFTs SW1 and SW2
remain in a turn-on state. While the data drive circuit 120
uniformly maintains the potential of the second noden2 at the
sensing voltage Vsen, the data drive circuit 120 allows the
potential of the first node nl to be the data voltage Vdata
obtained by subtracting the data change amount AVdata from
the reference voltage Vref. In other words, the potential of the
first node nl1 during the second period T2 is lower than the
potential of the first node n1 during the first period T1. The
reason why voltage between the gate and source electrodes of
the drive TFT DR is reduced by lowering the potential of the
first node n1 during the second period T2 is to change the
current to be applied to the organic light emitting diode
OLED from the reference current Iref to a driving current
level corresponding to an actual gray level. The storage
capacitor Cst keeps the downscaled voltage between the gate
and source electrodes of the drive TFT DR constant, thereby
keeping the programmed current constant.

[0073] As shown in FIGS. 7 and 8C, the scan pulse Sp is
switched to a low logic voltage state during the third period
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T3. Thus, the first and second switch TFTs SW1 and SW2 are
turned off. Although the first and second switch TFTs SW1
and SW2 are turned off, the programmed current, namely, the
downscaled current still flows between the gate and source
electrodes of the drive TFT DR. The downscaled current
allows the potential at the second node n2 connected to the
anode electrode of the organic light emitting diode OLED to
increase from the sensing voltage Vsen by an amount equal to
or larger than a sum of the threshold voltage Voled of the
organic light emitting diode OLED and the low potential
driving voltage Vss (i.e., Vsen+Vss+Voled). Thus, the
organic light emitting diode OLED is turned on. When the
potential of the second node n2 rises, the potential of the first
node n1 also rises by the same amount (Vss+Voled) as a rise
width of the potential of the second node n2 due to aboosting
effect of the storage capacitor Cst. As a result, the current
programmed during the second period T2 is continuously
maintained during the third period T3.

[0074] The current Ioled flowing in the organic light emit-
ting diode OLED during the third period T3 is expressed by
the following Equation 3:

Ioled = = (Vref — AVdata — Vsen — Vih)?

Sy

[0075] The current Ioled flowing in the organic light emit-
ting diode OLED is expressed by the following Equation 4 by
substituting Equation 2 in Equation 3.

2
Vref = Vsen—Vih= \/ —Iref
B
[ 2 2
:

loled B 21 AVd,
ole _5\/Bref— at

[0076] As indicated in the above Equation 4(2), the current
Toled flowing in the organic light emitting diode OLED
depends on the reference current Iref and the data change
amount AVdata. In other words, the current Ioled is not
affected by a change in the threshold voltage Vth of the drive
TFT DR. However, because the constant 3 determined by the
mobility of the drive TFT DR remains in the above equation
4(2). the current loled flowing in the organic light emitting
diode OLED is affected by a deviation of the mobility
between the drive TFTs DR of the pixels. To compensate for
the deviation, when the data change amount AVdata is
extracted using the data drive circuit, the deviation amount of
mobility MV of the drive TFT DR depending on driving time
has to be considered. In other words, the constant {3 has to be
eliminated from the data change amount AVdata.

[0077] Accordingly, Equation4(1) may be abbreviated and
expressed as the following Equation 5:

y = const.— | % X, (y = Vsen, x=+Iref )

[0078] As indicated in the above Equation 5, the deviation
amount of mobility MV of the drive TFT DR depending on
driving time results in a slope of a functional formula.
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Accordingly, as shown in FIG. 9, if two predetermined values
onan X-axis are selected, values on the Y-axis can be obtained
through the above Equation 5. As a result, a described slope
can be calculated. Because the calculated slope may be dif-
ferent for each pixel, the slopes are stored in the memory in
the form of a lookup table, and the slope lookup table is used
to extract the data change amount AVdata using the data drive
circuit during the second period T2. The current loled flowing
in the organic light emitting diode OLED in which the slope
is included in the data change amount AVdata is expressed by
the following Equation 6, where A is a constant:

AVdord \2
Ioled = 1ref(1 R ) , [AVdald = AVdala]

21
B ref

[0079] As indicated in the above Equation 6, the current
Ioled flowing in the organic light emitting diode OLED is not
affected by the deviation between the mobilities of the drive
TFTs DR of the pixels since the constant {3 has been elimi-
nated from the data change amount AVdata.

[0080] As described above, while itis difficult to control the
current data depending on each gray level in the OLED dis-
play, the driving current actually flowing in the organic light
emitting diode may be adjusted by setting a compensation
voltage using a relatively high reference current and down-
scaling the set voltage according to the first exemplary
embodiment of the present invention.

[0081] Although not shown in the OLED display according
to the first exemplary embodiment of the invention described
above, the driving current actually flowing in the organic light
emitting diode may be formed by setting a compensation
voltage using a relatively low reference current and upscaling
the set voltage in an alternative embodiment, so as to reduce
the output deviation and the load amount of the second data
drivers for applying a high reference current under a large
area. In this case, the potential of the source electrode of the
drive element may be fixed at the set voltage, and the potential
of the gate electrode of the drive element may be increased
from the previously supplied reference voltage, thereby
upscaling the driving current.

Second Exemplary Embodiment

[0082] TheOLED display according to a second exemplary
embodiment of the present invention fixes a potential ofa gate
electrode of a drive element at a reference voltage and sets a
potential of a source electrode of the drive element to a
compensation voltage and at the same time raises the set
voltage, thereby downscaling the driving current.

[0083] FIG. 10 is a block diagram showing an OLED dis-
play according to the second exemplary embodiment of the
invention. FIG. 11 is a circuit diagram of an exemplary data
drive circuit of FIG. 10.

[0084] As shown in FIGS. 10 and 11, the OLED display
according to the second exemplary embodiment of the inven-
tion includes a display panel 216, a gate drive circuit 218, a
data drive circuit 220, and a timing controller 224. The dis-
play panel 216 includes mxn pixels 222 at each crossing
region of m data lines DL1 to DLm and n gate lines GL1 to
GLn. Signal lines “a” supplying a high potential driving volt-
age Vdd to each pixel 222, signal lines “b” supplying a low
potential driving voltage Vss to each pixel 222, and signal
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lines “c” supplying a reference voltage Vref to each pixel 222
are formed on the display panel 216. A high potential driving
voltage source VDD, a low potential driving voltage source
VSS, and a reference voltage source VREF generate the high
potential driving voltage Vdd, the low potential driving volt-
age Vss, and the reference voltage Vref, respectively.

[0085] The gate drive circuit 218 generates scan pulses Sp
(FIG. 13) in response to a gate control signal GDC generated
by the timing controller 224 to sequentially supply the scan
pulses Sp to the gate lines GL1 to GLn. The data drive circuit
220 sinks a reference current Iref through the data lines DLL1
to DLm to set a source voltage of a drive TFT formed inside
the pixel 222 at a sensing voltage Vsen during a first period
T1, as shown in FIG. 13. During a second period T2, the data
drive circuit 220 keeps the set sensing voltage Vsen constant,
and at the same time, supplies a data voltage Vdata is
increased from the sensing voltage Vsen by a data change
amount AVdata to the data lines DL.1 to DLm.

[0086] As shown in FIG. 11, the data drive circuit 220
includes a reference current source IREF for sinking the
reference current Iref, a buffer 2202 for keeping the set sens-
ing voltage Vsen constant, a data modulator DM generating
the data voltage Vdata is increased from the sensing voltage
Vsen by the data change amount AVdata, a first switch S1,
and a second switch S2. The first switch S1 switches on and
off a current path between the reference current source IREF
and an input terminal IN of the buffer 2202 in response to a
switch control signal SC supplied by the timing controller
224. The second switch S2 switches between a current path of
the j-th data line DL (1=j=m)to the reference current source
IREF and a current path of the data line DL to an output
terminal OUT of the buffer 2202 in response to the switch
control signal SC.

[0087] The data modulator DM extracts the data change
amount AVdata using digital video data RGB supplied by the
timing controller 224 and a deviation amount of mobility MV
of the drive TFT depending on driving time. The sensing
voltage Vsen s then added to the data change amount AVdata
to generate the data voltage Vdata. The deviation amount of
mobility MV of the drive TFT in each pixel 222 depending on
driving time is previously stored in an external memory in the
form of a lookup table.

[0088] During the first period T1, the first switch S1 forms
a current path between the reference current source IREF and
the input terminal IN of the buffer 2202, and the second
switch S2 forms a current path between the data line DLj and
the reference current source IREF. Hence, the set sensing
voltage Vsen is applied to the input terminal IN of the buffer
2202. During the second period T2, the first switch S1 cuts off
the current path between the reference current source IREF
and the input terminal IN of the buffer 2202, and the second
switch S2 forms a current path between the data line DLj and
the output terminal OUT of the buffer 2202. Hence, the sens-
ing voltage Vsen held by the buffer 2202 is added to the data
change amount AVdata obtained from the data modulator
DM, and the added voltage is applied to the data line DL
During the first and second periods T1 and T2, the reference
voltage Vref is uniformly supplied to the reference voltage
supply line “c.”

[0089] The timing controller 224 supplies the digital video
data RGB received from the outside to the data drive circuit
220. The timing controller 224 generates control signals GDC
and DDC to control the operation timing of the gate drive
circuit 218 and the data drive circuit 220, respectively, using
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vertical and horizontal sync signals Vsync and Hsync and a
clock signal CLK. The timing controller 224 generates the
switch control signal SC synchronized during the first and
second periods T1 and T2. The timing controller 224 may
include a memory for storing the deviation amount of mobil-
ity MV of the drive TFT in each pixel 222 inside the timing
controller 224 depending on driving time.

[0090] As shown in FIG. 12, each pixel 222 includes an
organic light emitting diode OLED, a drive TFT DR, two
switch TFTs SW1 and SW2, and a storage capacitor Cst. FIG.
12 is an equivalent circuit diagram of an exemplary pixel 222
at a crossing of the j-th gate and data lines shown in FIG. 10.
FIG. 13 is an exemplary drive waveform diagram for explain-
ing an operation of the pixel 222. In FIG. 13, the first period
T1 indicates an address period of the reference current Iref,
the second period T2 indicates an address period of the data
voltage Vdata, and the third period T3 indicates an emitting
period.

[0091] As shown in FIGS. 12 and 13, the pixel 222 accord-
ing to the second exemplary embodiment of the invention
includes an organic light emitting diode OLED at the crossing
region of the j-th gate and data lines GIj and DL j, a drive TFT
DR, and a cell drive circuit 2224 for driving the organic light
emitting diode OLED and the drive TFT DR. The drive TFT
DR includes a gate electrode G connected to the cell drive
circuit 2224 through a first node nl, a drain electrode D
connected to the high potential driving voltage source VDD,
and a source electrode S connected to the cell drive circuit
222a through a second node n2. The drive TFT DR controls a
current flowing in the organic light emitting diode OLED
depending on a voltage difference between a gate voltage
applied to the gate electrode G and a source voltage applied to
the source electrode S. The drive TFT DR may be an N-type
metal-oxide semiconductor field effect transistor (MOS-
FET). A semiconductor layer of the drive TFT DR may
include an amorphous silicon layer.

[0092] The organic light emitting diode OLED includes an
anode electrode commonly connected to the drive TFT DR
and the cell drive circuit 222a through the second node n2,
and a cathode electrode connected to the low potential driving
voltage source VSS. The organic light emitting diode OLED
has the same structure as the structure shown in FIG. 1 and
represents a gray scale of the OLED display by emitting light
using the driving current controlled by the drive TFT DR.
[0093] The cell drive circuit 2224 includes the first switch
TFT SW1, the second switch TFT SW2, and the storage
capacitor Cst. The cell drive circuit 222a and the data drive
circuit 220 constitute a driving current stabilization circuit
that prevents the driving current flowing in the organic light
emitting diode OLED depending on driving time from being
degraded.

[0094] During the first period T1, the driving current stabi-
lization circuit including the cell drive circuit 222a applies the
reference voltage Vrefto the gate electrode G of the drive TFT
DR to turn on the drive TFT DR and sinks the reference
current Iref through the drive TFT DR 1o set the source volt-
age of the drive TFT DR to the sensing voltage Vsen. Then,
during the second period T2, the driving current stabilization
circuit fixes the gate voltage of the drive TFT DR to the
reference voltage Vref and raises a potential of the source
electrode S of the drive TFT DR to the data voltage Vdata
obtained by adding the sensing voltage Vsen to the data
change amount AVdata to reduce a voltage between the gate
and source electrodes of the drive TFT DR. Then, during the
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third period T3, the driving current stabilization circuit down-
scales the current to be applied to the organic light emitting
diode OLED in conformity with the gray scale.

[0095] The first switch TFT SW1 includes a gate electrode
G connected to the j-th gate line GLj, a drain electrode D
connected to the reference voltage source VREF through the
reference voltage supply line “c,” and a source electrode S
connected to the first node nl. The first switch TFT SW1
switches on and off the current path between the reference
voltage supply line “c” and the first node n1 in response to the
scan pulse Sp. Hence, the first switch TFT SW1 uniformly
keeps the potential of the gate electrode G of the drive TFT
DR at the reference voltage Vref during the first and second
periods T1 and T2.

[0096] The second switch TFT SW2 includes a gate elec-
trode G connected to the j-th gate line GL;j, a drain electrode
D connected to the data drive circuit 220 through the j-th data
line DL}, and a source electrode S connected to the second
node n2. The second switch TFT SW2 switches on and off the
current path between the j-th data line DLj and the second
node n2 in response to the scan pulse Sp. Thus, the reference
current Irefis sunk through the drive TFT DR and the second
switch TFT SW2 during the first period T1. The second
switch TFT SW2 raises the potential of the source electrode S
of the drive TFT DR from the sensing voltage Vsen set by the
reference current Iref to the data voltage Vdata during the
second period T2.

[0097] The storage capacitor Cst includes a first electrode
connected to the first node nl and a second electrode con-
nected to the second node n2. During the third period T3 in
which the organic light emitting diode OLED emits light, the
storage capacitor Cst keeps the voltage between the gate and
source electrodes of the drive TFT DR set during the first and
second periods T1 and T2 constant.

[0098] A detailed operation of the pixel 222 will be
described below with reference to FIGS. 13 and 14A to 14C.
As shown in FIGS. 13 and 14 A, the scan pulse Sp is generated
as a high logic voltage during the first period T1. Thus, the
first and second switch TFTs SW1 and SW2 are turned on.
The reference voltage Vref is applied to the first node nl by
the turned-on first and second switch TFTs SW1 and SW2.
Thus, the drive TFT DR is turned on. The reference current
Iref expressed by the above Equation 2 is sunk from the high
potential driving voltage source VDD to the data drive circuit
220 via the drive TFT DR and the second node n2 by the
turned-on drive TFT DR.

[0099] The sensing voltage Vsen at the second node n2 are
different in each pixel 222 depending on a characteristic
deviation of the TFT DR and a location of the pixel 222 inside
the display panel 216. For example, the sensing voltage Vsen
at the first pixel is smaller than the sensing voltage Vsen at the
second pixel whose threshold voltage Vth of the TFT DR is
smaller than the threshold voltage Vth of the TFT DR of the
first pixel. Further, the sensing voltage Vsen at the first pixel
is smaller than the sensing voltage Vsen at the second pixel
whose mobility of the TFT DR is higher than the mobility of
the TFT DR of the first pixel. Still further, the sensing voltage
Vsen at the first pixel is smaller than the sensing voltage Vsen
at the second pixel whose potential of the Vss supply line is
lower than a potential of the Viss supply line of the first pixel.
Ags described above, because the sensing voltage Vsen has a
different value in each pixel 222 depending on the character-
istic deviation of the TFT DR and the location of the pixel 222
inside the display panel 216, a difference between the thresh-
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old voltages of the drive TFTs DR of the pixels 222, a differ-
ence between the mobilities of the drive TFTs DR, and a
potential difference between the Vss supply lines can be
compensated. Accordingly, all the pixels 222 are pro-
grammed so that the same current flows in the organic light
emitting diode OLED in response to the same data voltage.

[0100] When the reference current Iref is sunk during the
first period T1, the organic light emitting diode OLED has to
be turned off at a bias operation point. Therefore, a potential
of the low potential driving voltage source VSS may be set to
be larger than a voltage value obtained by subtracting the
threshold voltage Vth of the TFT DR and a threshold voltage
Voled of the organic light emitting diode OLED from the
reference voltage Vref. The organic light emitting diode
OLED remains in the turn-off state during the second period
T2.

[0101] As shown in FIGS. 13 and 14B, the scan pulse Sp
remains in a high logic voltage state during the second period
T2, and thus the first and second switch TFTs SW1 and SW2
remain in a turn-on state. While the reference voltage source
VREF uniformly maintains a potential of the first node n1 at
the reference voltage Vref, the data drive circuit 220 allows a
potential of the second node n2 to be the data voltage Vdata
obtained by addling the sensing voltage Vsen to the data
change amount AVdata. In other words, the potential of the
second node n2 during the second period T2 is higher than the
potential of the second node n2 during the first period T1. The
reason why voltage between the gate and source electrodes of
the drive TFT DR is reduced by raising the potential of the
second node n2 during the second period T2 is to change the
current to be applied to the organic light emitting diode
OLED from the reference current Iref to a driving current
level corresponding to an actual gray level. The storage
capacitor Cst keeps the downscaled voltage between the gate
and source electrodes of the drive TFT DR constant, thereby
keeping the programmed current constant.

[0102] As shown in FIGS. 13 and 14C, the scan pulse Sp is
switched to a low logic voltage state during the third period
T3. Thus, the first and second switch TFTs SW1 and SW2 are
turned off. Although the first and second switch TFTs SW1
and SW2 are turned off, the programmed current, namely, the
downscaled current still flows between the gate and source
electrodes of the drive TFT DR. The downscaled current
allows a potential at the second node n2 connected to the
anode electrode of the organic light emitting diode OLED to
increase from the data voltage Vdata by an amount equal to or
larger than a sum of the threshold voltage Voled of the organic
light emitting diode OLED and the low potential driving
voltage Vss (i.e., Vdata+Vss+Voled), and thus the organic
light emitting diode OLED is turned on. When the potential of
the second node n2 rises, a potential of the first node n1 also
rises by the same amount (Vss+Voled) as a rise width of the
potential ofthe second node n2 due to a boosting effect of the
storage capacitor Cst. As a result, the current programmed
during the second period T2 is continuously maintained dur-
ing the third period T3. The current Ioled flowing in the
organic light emitting diode OLED during the third period T3
is expressed by the above Equations 3 and 4(2).

[0103] After the above Equations S and 6 are processed, the
current Joled flowing in the organic light emitting diode
OLED is not affected by the deviation between the mobilities
of the drive TFTs DR of the pixels since the constant f§ has
been eliminated from the data change amount AVdata.
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[0104] As described above, while itis difficult to control the
current data depending on each gray level in the OLED dis-
play. the driving current actually flowing in the organic light
emitting diode may be adjusted by setting a compensation
voltage using the relatively high reference current and down-
scaling the set voltage according to the second exemplary
embodiment of the present invention.

[0105] Although it is not shown in the OLED display
according to the second exemplary embodiment of the inven-
tion described above, in an alternative embodiment, the driv-
ing current actually flowing in the organic light emitting
diode may be formed by setting a compensation voltage using
a relatively low reference current and upscaling the set volt-
age, so as to reduce the output deviation and the load amount
ofthe data drive circuits for applying a high reference current
under a large area. In this case, the potential of the gate
electrode of the drive element may be fixed at the reference
voltage, and the potential of the source electrode of the drive
element may be set at a compensation voltage and at the same
time the set voltage may be lowered, thereby upscaling the
driving current.

Third Exemplary Embodiment

[0106] The OLED display according to a third exemplary
embodiment ofthe present invention fixes a potential of a gate
electrode of a drive element at a high potential driving voltage
and sets a potential of a source electrode of the drive element
at a compensation voltage and at the same time raises the set
voltage, thereby downscaling a driving current.

[0107] FIG. 15 is a block diagram showing an OLED dis-
play according to the third exemplary embodiment of the
invention. As shown in FIG. 15, the OLED display according
to the third exemplary embodiment of the invention includes
a display panel 316, a gate drive circuit 318, a data drive
circuit 320, and a timing controller 324. The OLED display
according to the third exemplary embodiment of the invention
is different from the OLED display according to the second
exemplary embodiment of the invention in that the connec-
tion structure of a cell drive circuit inside a pixel is different
from each other, and a reference voltage source generating a
reference voltage and signal lines supplying the reference
voltage are not necessary. Since functions and operations of
the gate drive circuit 318, the data drive circuit 320, and the
timing controller 324 are the same as those of the OLED
display according to the second exemplary embodiment of
the invention, a description thereof is not repeated.

[0108] FIG. 16is an equivalent circuit diagram of an exem-
plary pixel at a crossing of j-th gate and data lines shown in
FIG. 15. As shown in FIG. 16, each pixel 322 formed inside
the display panel 316 includes an organic light emitting diode
OLED, adrive TFT DR, two switch TFTs SW1 and SW2, and
a storage capacitor Cst. The pixel 322 according to the third
exemplary embodiment of the invention includes an organic
light emitting diode OLED at a crossing of the j-th gate and
data lines GLj and DL}, a drive TFT DR, and a cell drive
circuit 322a for driving the organic light emitting diode
OLED and the drive TFT DR.

[0109] Thedrive TFT DR includes a gate electrode G con-
nected to the cell drive circuit 322q through a first node nl, a
drain electrode D connected to a high potential driving volt-
age source VDD, and a source electrode S connected to the
cell drive circuit 322a through a second node n2. The drive
TFT DR controls a current flowing in the organic light emit-
ting diode OLED depending on a voltage difference between
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a gate voltage applied to the gate electrode G and a source
voltage applied to the source electrode S. The drive TFT DR
may be an N-type metal-oxide semiconductor field effect
transistor (MOSFET). A semiconductor layer of the drive
TFT DR may include an amorphous silicon layer.

[0110] The organic light emitting diode OLED includes an
anode electrode commonly connected to the drive TFT DR
and the cell drive circuit 322a through the second node n2,
and a cathode electrode connected to a low potential driving
voltage source VSS. The organic light emitting diode OLED
has the same structure as the structure shown in FIG. 1 and
represents a gray scale of the OLED display by emitting light
using a driving current controlled by the drive TFT DR.
[0111] The cell drive circuit 3224 includes the first switch
TFT SW1, the second switch TFT SW2, and the storage
capacitor Cst. The cell drive circuit 322a and the data drive
circuit 320 constitute a driving current stabilization circuit
that prevents the driving current flowing in the organic light
emitting diode OLED depending on driving time from being
degraded.

[0112] During a first period T1 shown in FIG. 13, the driv-
ing current stabilization circuit including the cell drive circuit
322a applies a high potential driving voltage VDD to the gate
electrode G of the drive TFT DR to turn on the drive TFT DR
and sinks a reference current Irefthrough the drive TFT DR to
setthe source voltage of the drive TFT DR ata sensing voltage
Vsen. Then, during a second period T2, the driving current
stabilization circuit fixes the gate voltage of the drive TFT DR
to the high potential driving voltage VDD and raises a poten-
tial of the source electrode S of the drive TFT DR to a data
voltage Vdata obtained by adding the sensing voltage Vsen to
adata change amount AVdata to reduce a voltage between the
gate and source electrodes of the drive TFT DR. Then, during
a third period T3, the driving current stabilization circuit
downscales a current to be applied to the organic light emit-
ting diode OLED in conformity with the gray scale.

[0113] The first switch TFT SW1 includes a gate electrode
G connected to the j-th gate line GLj, a drain electrode D
connected to the high potential driving voltage source VDD,
and a source electrode S connected to the first node nl. The
first switch TFT SW1 switches on and off a current path
between the high potential driving voltage source VDD and
thefirstnode nlinresponse to a scan pulse Sp. Hence, the first
switch TFT SW1 uniformly keeps the potential of the gate
electrode G of the drive TFT DR at the high potential driving
voltage Vdd during the first and second periods T1 and T2.
[0114] The second switch TFT SW2 includes a gate elec-
trode G connected to the j-th gate line GLj, a drain electrode
D connected to the data drive circuit 320 through the j-th data
line DLj, and a source electrode S connected to the second
node n2. The second switch TFT SW2 switches on and off a
current path between the j-th data line DLj and the second
node n2 in response to the scan pulse Sp. Thus the reference
current Irefis sunk through the drive TFT DR and the second
switch TFT SW2 during the first period T1. The second
switch TFT SW2 raises a potential of the source electrode S of
the drive TFT DR from the sensing voltage Vsen set by the
reference current Iref to the data voltage Vdata during the
second period T2.

[0115] The storage capacitor Cst includes a first electrode
connected to the first node nl and a second electrode con-
nected to the second node n2. During the third period T3
during which the organic light emitting diode OLED emits
light, the storage capacitor Cst keeps the voltage between the



US 2009/0213046 Al

gate and source electrodes of the drive TFT DR set during the
first and second periods T1 and T2 constant.

[0116] The detailed operation of the pixel 322 in the third
exemplary embodiment is substantially the same as that of the
pixel 222 in the second exemplary embodiment with the
exception of the potential of the gate electrode G of the drive
TFT DR is uniformly held at the high potential driving volt-
age Vdd during the first and second periods T1 and T2. Thus,
a description thereof is not repeated.

[0117] As described above, while it is difficult to control the
current data depending on each gray level in the OLED dis-
play, the driving current actually flowing in the organic light
emitting diode is formed by setting a compensation voltage
using the relatively high reference current and downscaling
the set voltage according to the third exemplary embodiment
of the invention.

[0118] Although not shown in the OLED display according
to the third exemplary embodiment of the invention described
above, in an alternative embodiment, the driving current actu-
ally flowing in the organic light emitting diode may be formed
by setting a compensation voltage using a relatively low
reference current and upscaling the set voltage, so as to reduce
the output deviation and the load amount of the data drive
circuits for applying a high reference current under a large
area. In this case, the potential of the gate electrode of the
drive element may be fixed at the reference voltage, and the
potential of the source electrode of the drive element may be
set at a compensation voltage and at the same time the set
voltage may be lowered, thereby upscaling the driving cur-
rent.

Fourth Exemplary Embodiment

[0119] As done in the first exemplary embodiment
described above, an OLED display according to a fourth
exemplary embodiment ofthe present invention fixes a poten-
tial of a source electrode of a drive element at a compensation
voltage and reduces/increases a potential of a gate electrode
of the drive element from a previously supplied reference
voltage, thereby downscaling/upscaling a driving current.
Unlike the first exemplary embodiment, however, the OLED
display according to the fourth exemplary embodiment of the
invention includes a dual drive element inside one pixel that
alternately drives the dual drive element using two scan
pulses that alternate at every predetermined time interval, so
that the degradation of a threshold voltage of the drive ele-
ment is reduced.

[0120] FIG. 17isanequivalent circuit diagram of an exem-
plary pixel at a crossing of j-th signal lines according to the
fourth exemplary embodiment of the invention. As shown in
FIG. 17, the pixel 422 according to the fourth exemplary
embodiment of the invention includes an organic light emit-
ting diode OLED ata crossing region ofj-th signal lines GL1j,
GL2j, DLj, and 81, a first drive TFT DRI, a second drive
TFT DR2, a first cell drive circuit 422a, and a second cell
drive circuit 422b. In the OLED display according to the
fourth exemplary embodiment, the first and second gate lines
GL1jand GI.2jare used in a pair to partition one pixel 422. As
shown in FIG. 20, a first scan pulse Sp1 supplied to the pixel
422 through the first gate line GL1j and a second scan pulse
Sp2 supplied to the pixel 422 through the second gate line
GL2j are alternately generated every k frame periods, where
k is an natural number equal to or larger than 1.

[0121] The first drive TFT DR1 and the second drive TFT
DR2 are connected in parallel to the organic light emitting
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diode OLED and are alternately driven in response to the first
and second scan pulses Sp1 and Sp2. The first drive TFT DR1
is connected to the first cell drive circuit 422a, and the second
drive TFT DR2 is connected to the second cell drive circuit
4225.

[0122] The first cell drive circuit 422a includes a first stor-
age capacitor Cstl, a first switch TFT SW1, and a second
switch TFT SW2. The first storage capacitor Cstl includes a
first electrode connected to a gate electrode G ofthe first drive
TFT DR1 through a first node nl, and a second electrode
connected to a source electrode S of the first drive TFT DR1
through a second noden2. The first switch TFT SW1 switches
onand off a current path between the j-th data line DIj and the
first node nl in response to the first scan pulse Spl received
from the first gate line GL1;. The second switch TFT SW2
switches on and off a current path between the j-th sensing
line SLj and the second node n2 in response to the first scan
pulse Spl.

[0123] The second cell drive circuit 4225 includes a second
storage capacitor Cst2, a third switch TFT SW3, and a fourth
switch TFT SW4. The second storage capacitor Cst2 includes
a first electrode connected to a gate electrode G of the second
drive TFT DR2 through a third node n3, and a second elec-
trode connected to a source electrode S of the second drive
TFT DR2 through a fourth node n4. The third switch TFT
SW3 switches on and off a current path between the j-th data
line DLj and the third node n3 in response to the second scan
pulse Sp2 received from the second gateline GL2/. The fourth
switch TFT SW4 switches on and off a current path between
the j-th sensing line SLj and the fourth node nd in response to
the second scan pulse Sp2.

[0124] The OLED display according to the fourth exem-
plary embodiment may be driven by a scan pulse shown in
FIG. 21. As shownin FIG. 21, the first scan pulse Sp1 includes
a 1-1 scan pulse Spla with a first width and a 1-2 scan pulse
Splb with a second width larger than the first width. The
second scan pulse Sp2 includes a 2-1 scan pulse Sp2a with a
first width and a 2-2 can pulse Sp2b with a second width larger
than the first width. The 1-1 scan pulse Spla and the 2-1 scan
pulse Sp2a are synchronized with a negative data voltage -Vd
supplied through the data lines and are alternately generated
every k frame periods. The 1-2 scan pulse Sp1b and the 2-2
scan pulse Sp2b are synchronized with a positive data voltage
+Vd supplied through the data lines and are alternately gen-
erated every k frame periods. Accordingly, the first drive TFT
DR1 and the second drive TEFT DR2 are alternately driven
every k frame periods in response to the 1-2 scan pulse Splb
and the 2-2 scan pulse Sp2b alternately generated every k
frame periods, respectively.

[0125] The first drive TEFT DR1 and the second drive TFT
DR2 alternately receive a negative gate-bias stress every k
frame periods in response to the 1-1 scan pulse Spla and the
2-1 scan pulse Sp2a alternately generated every k frame peri-
ods, respectively. In other words, during the k frame periods,
the negative data voltage —Vd smaller than a threshold volt-
age of the first drive TFT DR1 is applied to the gate electrode
G of the first drive TFT DR1, and thus the degradation of the
threshold voltage of the first drive TFT DR1 is compensated
for in a drive stop state. Further, during the k frame periods,
the positive data voltage +Vd larger than a threshold voltage
of the second drive TFT DR2 is applied to the gate electrode
G of the second drive TFT DR2, and thus the second drive
TFT DR2 is normally driven. On the other hand, during the
next k frame periods, the positive data voltage +Vd larger than



US 2009/0213046 Al

the threshold voltage of the first drive TFT DR1 is applied to
the gate electrode G of the first drive TFT DR1, and thus the
first drive TFT DRI is normally driven. Further, during the
next k frame periods, the negative data voltage -Vd smaller
than the threshold voltage of the second drive TFT DR2 is
applied to the gate electrode G of the second drive TFT DR2,
and thus the degradation of the threshold voltage of the sec-
ond drive TFT DR2 is compensated for in a drive stop state.

Fifth Exemplary Embodiment

[0126] As done in the second exemplary embodiment
described above, an OLED display according to a fifth exem-
plary embodiment of the present invention fixes a potential of
a gate electrode of a drive element at a reference voltage and
sets a potential of a source electrode of the drive element at a
compensation voltage and at the same time reduces/increases
the set voltage, thereby downscaling/upscaling a driving cur-
rent. Unlike the second exemplary embodiment, however, the
OLED display according to the fifth exemplary embodiment
ofthe invention includes a dual drive element inside one pixel
that alternately drives the dual drive element using two scan
pulses that alternate at every predetermined time interval, so
that the degradation of a threshold voltage of the drive ele-
ment is reduced.

[0127] FIG. 18isanequivalent circuit diagram of an exem-
plary pixel at a crossing of j-th signal lines according to the
fifth exemplary embodiment of the invention. As shown in
FIG. 18, the pixel 522 according to the fifth exemplary
embodiment of the invention includes an organic light emit-
ting diode OLED at a crossing of j-th signal lines GL1j, GL2j
and DL, a first drive TFT DR1, a second drive TFT DR2, a
first cell drive circuit 522qa, and a second cell drive circuit
522b. In the OLED display according to the fifth exemplary
embodiment, the first and second gate lines GL1j and GL2/
are used in a pair to partition one pixel 522. As shown in FIG.
20, a first scan pulse Sp1 supplied to the pixel 522 through the
first gate line GL1j and a second scan pulse Sp2 supplied to
the pixel 522 through the second gate line GL.2j are alter-
nately generated every k frame periods, where k is an natural
number equal to or larger than 1.

[0128] The first drive TFT DR1 and the second drive TFT
DR2 are connected in parallel to the organic light emitting
diode OLED and are alternately driven in response to the first
and second scan pulses Sp1 and Sp2. The first drive TFT DR1
is connected to the first cell drive circuit 5224, and the second
drive TFT DR2 is connected to the second cell drive circuit
522b.

[0129] The first cell drive circuit 522q includes a first stor-
age capacitor Cstl, a first switch TFT SW1, and a second
switch TFT SW2. The first storage capacitor Cst1 includes a
first electrode connected to a gate electrode G ofthe first drive
TFT DR1 through a first node nl, and a second electrode
connected to a source electrode S of the first drive TFT DR1
through a second node n2. The first switch TFT SW1 switches
on and off a current path between a reference supply line “c”
and the first node n1 in response to the first scan pulse Sp1
received from the first gate line GL1;. The second switch TFT
SW2 switches on and off a current path between the j-th data
line DLj and the second node n2 in response to the first scan
pulse Spl.

[0130] The second cell drive circuit 5225 includes a second
storage capacitor Cst2, a third switch TFT SW3, and a fourth
switch TFT SW4. The second storage capacitor Cst2 includes
a first electrode connected to a gate electrode G of the second
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drive TFT DR2 through a third node n3, and a second elec-
trode connected to a source electrode S of the second drive
TFT DR2 through a fourth node n4. The third switch TFT
SW3 switches on and off a current path between the reference
supply line “c” and the third node n3 in response to the second
scan pulse Sp2 received from the second gate line GL2j. The
fourth switch TFT SW4 switches on and off a current path
between the j-th data line DLj and the fourth node n4 in
response to the second scan pulse Sp2.

[0131] The OLED display according to the fifth exemplary
embodiment may be driven by a scan pulse shown in FIG. 21.
As shown in FIG. 21, the first scan pulse Sp1 includes a 1-1
scan pulse Spla with a first width and a 1-2 scan pulse Sp1b
with a second width larger than the first width. The second
scan pulse Sp2 includes a 2-1 scan pulse Sp2a with a first
width and a 2-2 scan pulse Sp2b with a second width larger
than the first width. The 1-1 scan pulse Spla and the 2-1 scan
pulse Sp2a are synchronized with a negative data voltage -Vd
supplied through the data lines and are alternately generated
every k frame periods. The 1-2 scan pulse Sp1b and the 2-2
scan pulse Sp2b are synchronized with a positive data voltage
+Vd supplied through the data lines and are alternately gen-
erated every k frame periods. Accordingly, the first drive TET
DR1 and the second drive TFT DR2 are alternately driven
every k frame periods in response to the 1-2 scan pulse Sp1b
and the 2-2 scan pulse Sp2b alternately generated every k
frame periods, respectively.

[0132] The first drive TEFT DR1 and the second drive TFT
DR2 alternately receive a negative gate-bias stress every k
frame periods in response to the 1-1 scan pulse Spla and the
2-1 scan pulse Sp2a alternately generated every k frame peri-
ods, respectively. In other words, during the k frame periods,
the negative data voltage —Vd smaller than a threshold volt-
age of the first drive TFT DR1 is applied to the gate electrode
G of the first drive TFT DR1, and thus the degradation of the
threshold voltage of the first drive TFT DR1 is compensated
for in a drive stop state. Further, during the k frame periods,
the positive data voltage +Vd larger than a threshold voltage
of the second drive TFT DR2 is applied to the gate electrode
G of the second drive TFT DR2, and thus the second drive
TFT DR2 is normally driven. On the other hand, during the
next k frame periods, the positive data voltage +Vd larger than
the threshold voltage of the first drive TFT DR1 is applied to
the gate electrode G of the first drive TFT DR1, and thus the
first drive TFT DR1 is normally driven. Further, during the
next k frame periods, the negative data voltage -Vd smaller
than the threshold voltage of the second drive TFT DR2 is
applied to the gate electrode G of the second drive TFT DR2,
and thus the degradation of the threshold voltage of the sec-
ond drive TFT DR2 is compensated for in a drive stop state.

Sixth Exemplary Embodiment

[0133] As done in the third exemplary embodiment
described above, an OLED display according to a sixth exem-
plary embodiment of the invention fixes a potential of a gate
electrode of adrive element at a high potential driving voltage
and sets a potential of a source electrode of the drive element
at a compensation voltage and at the same time reduces/
increases the set voltage, thereby downscaling/upscaling a
driving current. Unlike the third exemplary embodiment,
however, the OLED display according to the sixth exemplary
embodiment of the invention includes a dual drive element
inside one pixel that alternately drives the dual drive element
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using two scan pulses that alternate at every predetermined
time interval, so that the degradation of a threshold voltage of
the drive element is reduced.

[0134] FIG. 19isanequivalent circuit diagram of an exem-
plary pixel at a crossing of j-th signal lines according to the
sixth exemplary embodiment of the invention. As shown in
FIG. 19, the pixel 622 according to the sixth exemplary
embodiment of the invention includes an organic light emit-
ting diode OLED at a crossing of j-th signal lines GL1j, GL2j
and DLj, a first drive TFT DR1, a second drive TFT DR2, a
first cell drive circuit 6224, and a second cell drive circuit
6225. In the OLED display according to the sixth exemplary
embodiment, the first and second gate lines GL1j and GL2j
are used in a pair to partition one pixel 622. As shown in FIG.
20, a first scan pulse Sp1 supplied to the pixel 622 through the
first gate line GL1j and a second scan pulse Sp2 supplied to
the pixel 622 through the second gate line GL2;j are alter-
nately generated every k frame periods, where k is an natural
number equal to or larger than 1.

[0135] The first drive TET DR1 and the second drive TFT
DR2 are connected in parallel to the organic light emitting
diode OLED and are alternately driven in response to the first
and second scan pulses Sp1 and Sp2. The first drive TFT DR1
is connected to the first cell drive circuit 622a, and the second
drive TFT DR2 is connected to the second cell drive circuit
622b.

[0136] The first cell drive circuit 6224 includes a first stor-
age capacitor Cstl, a first switch TFT SW1, and a second
switch TFT SW2. The first storage capacitor Cst1 includes a
first electrode connected to a gate electrode G of the first drive
TFT DR1 through a first node nl, and a second electrode
connected to a source electrode S of the first drive TFT DR1
through a second node n2. The first switch TFT SW1 switches
on and off a current path between a high potential driving
voltage source VDD and the first node nl in response to the
first scan pulse Sp1 received from the first gate line GL1;. The
second switch TFT SW2 switches on and off a current path
between the j-th data line DLj and the second node n2 in
response to the first scan pulse Spl.

[0137] The second cell drive circuit 6225 includes a second
storage capacitor Cst2, a third switch TFT SW3, and a fourth
switch TFT SW4. The second storage capacitor Cst2 includes
a first electrode connected to a gate electrode G of the second
drive TFT DR2 through a third node n3, and a second elec-
trode connected to a source electrode S of the second drive
TFT DR2 through a fourth node n4. The third switch TFT
SW3 switches on and off a current path between the high
potential driving voltage source VDD and the third node n3 in
response to the second scan pulse Sp2 received from the
second gate line GL2j. The fourth switch TFT SW4 switches
onand offa current path between the j-th data line DLj and the
fourth node n4 in response to the second scan pulse Sp2.
[0138] TheOLED display according to the sixth exemplary
embodiment may be driven by a scan pulse shown in FIG. 21.
As shown in FIG. 21, the first scan pulse Spl includes a 1-1
scan pulse Spla with a first width and a 1-2 scan pulse Sp1b
with a second width larger than the first width. The second
scan pulse Sp2 includes a 2-1 scan pulse Sp2a with a first
width and a 2-2 scan pulse Sp2b with a second width larger
than the first width. The 1-1 scan pulse Spla and the 2-1 scan
pulse Sp2a are synchronized with a negative data voltage -Vd
supplied through the data lines and are alternately generated
every k frame periods. The 1-2 scan pulse Sp1b and the 2-2
scan pulse Sp2b are synchronized with a positive data voltage
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+Vd supplied through the data lines and are alternately gen-
erated every k frame periods. Accordingly, the first drive TFT
DR1 and the second drive TEFT DR2 are alternately driven
every k frame periods in response to the 1-2 scan pulse Sp1b
and the 2-2 scan pulse Sp2b alternately generated every k
frame periods, respectively.

[0139] The first drive TFT DR1 and the second drive TFT
DR2 alternately receive a negative gate-bias stress every k
frame periods in response to the 1-1 scan pulse Spla and the
2-1 scan pulse Sp2a alternately generated every k frame peri-
ods, respectively. In other words, during the k frame periods,
the negative data voltage —Vd smaller than a threshold volt-
age of'the first drive TFT DR1 is applied to the gate electrode
G of the first drive TFT DR1, and thus the degradation of the
threshold voltage of the first drive TFT DR1 is compensated
for in a drive stop state. Further, during the k frame periods,
the positive data voltage +Vd larger than a threshold voltage
of the second drive TFT DR2 is applied to the gate electrode
G of the second drive TFT DR2, and thus the second drive
TFT DR2 is normally driven. On the other hand, during the
next k frame periods, the positive data voltage +Vd larger than
the threshold voltage of the first drive TEFT DR1 is applied to
the gate electrode G of the first drive TFT DR1, and thus the
first drive TFT DR1 is normally driven. Further, during the
next k frame periods, the negative data voltage —Vd smaller
than the threshold voltage of the second drive TFT DR2 is
applied to the gate electrode G of the second drive TFT DR2,
and thus the degradation of the threshold voltage of the sec-
ond drive TFT DR2 is compensated for in a drive stop state.
[0140] As described above, the OLED display and the
method of driving the same according to the exemplary
embodiments of the present invention compensate for a dif-
ference between the threshold voltages of the drive TFTs, a
difference between the mobilities of the drive TFTs, and a
difference between the potentials of the Vss supply lines
using a hybrid technique mixing current drive techniques
with voltage drive technique, thereby preventing the degra-
dation of the driving current and greatly improving the dis-
play quality.

[0141] Furthermore, the OLED display and the method of
driving the same according to the exemplary embodiments of
the present invention include a dual drive element inside each
pixel that is alternately driven using two scan signals that
alternate at every predetermined time interval, thereby mini-
mizing the degradation of the threshold voltage of the drive
element.

[0142] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
OLED display of the present invention and the method of
driving the same without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting diode display, comprising:

a data line;

a gate line that crosses the data line to receive a scan pulse;

a high potential driving voltage source to generate a high
potential driving voltage;

a low potential driving voltage source to generate a low
potential driving voltage;
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a light emitting element to emit light due to a current
flowing between the high potential driving voltage
source and the low potential driving voltage source;

adrive element connected between the high potential driv-
ing voltage source and the light emitting element to
control a current flowing in the light emitting element
depending on a voltage between a gate electrode and a
source electrode of the drive element; and

adriving current stabilization circuit to apply a first voltage
to the gate electrode of the drive element to turn on the
drive element and to sink a reference current through the
drive element to set a source voltage of the drive element
at a sensing voltage and to modify the voltage between
the gate and source electrodes of the drive element to
scale a current to be applied to the light emitting element
from the reference current.

2. The organic light emitting diode display of claim 1,

wherein the first voltage is a reference voltage.

3. The organic light emitting diode display of claim 1,
wherein the first voltage is the high potential driving voltage.

4. The organic light emitting diode display of claim 1,
wherein the drive current stabilization circuit sets the source
voltage of the drive element at a sensing voltage during a first
period and then modifies the voltage between the gate and
source electrodes of the drive element during a second period,
such that the light emitting element is turned off during the
first and second periods and turned on during a third period
following the second period.

5. The organic light emitting diode display of claim 4,
wherein the first period is a first half period of the scan pulse
maintained in a high logic voltage state, the second period is
a second half period of the scan pulse maintained in a high
logic voltage state, and the third period is a period during
which the scan pulse is maintained in a low logic voltage
state.

6. The organic light emitting diode display of claim 1,
wherein the drive current stabilization circuit changes a
potential of the gate electrode of the drive element to reduce
orincrease the voltage between the gate and source electrodes
of the drive element to scale the current to be applied to the
light emitting element.

7. The organic light emitting diode display of claim 6,
wherein a potential of the source electrode of the drive ele-
ment is fixed at the sensing voltage and the potential of the
gate electrode of the drive element falls from the first voltage.

8. The organic light emitting diode display of claim 7
further comprising a sensing line positioned parallel to the
data line.

9. The organic light emitting diode display of claim 8,
wherein the driving current stabilization circuit includes

a cell drive circuit connected to the drive element and the
light emitting element at a crossing of the data line, the
sensing line, and the gate line, and

data drive circuit connected to the cell drive circuit through
the data line and the sensing line.

10. The organic light emitting diode display of claim 9,

wherein the cell drive circuit includes

a storage capacitor including a first electrode connected to
the gate electrode of the drive element through a first
node and a second electrode connected to the source
electrode of the drive element through a second node,

a first switch thin film transistor (TFT) to switch on and off
a current path between the data line and the first node in
response to the scan pulse, and
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a second switch TFT to switch on and off a current path
between the sensing line and the second node in
response to the scan pulse.

11. The organic light emitting diode display of claim 9,

wherein the data drive circuit includes

a first data driver to supply the first voltage to the data line
during a first period and to supply a data voltage that is
reduced from the first voltage by a data change amount
to the data line during a second period, and

a second data driver to sink the reference current through
the sensing line to set the sensing voltage during the first
period and to keep the set sensing voltage constant dur-
ing the second period.

12. The organic light emitting diode display of claim 11,

wherein the first data driver includes

a data generation unit to alternately generate the first volt-
age and the data voltage, to extract the data change
amount stored in memory based on a deviation amount
of a mobility of the drive element depending on driving
time, and to subtract or add the data change amount from
the first voltage to generate the data voltage, and

a first buffer to stabilize the first voltage and the data
voltage generated by the data generation unit to output
the stabilized first voltage and the stabilized data voltage
to the data line.

13. The organic light emitting diode display of claim 11,

wherein the second data driver includes

a reference current source to sink the reference current,

a second buffer to keep the sensing voltage constant,

a first switch to form a current path between the reference
current source and an input terminal of the second buffer
during the first period and to cut off the current path
between the reference current source and the input ter-
minal of the second buffer during the second period, and

a second switch to form a current path between the sensing
line and the reference current source during the first
period and to form a current path between the sensing
line and an output terminal of the second buffer during
the second period.

14. The organic light emitting diode display of claim 1,
wherein the drive current stabilization circuit changes a
potential of the source electrode of the drive element to
reduce or increase the voltage between the gate and source
electrodes of the drive element to scale the current to be
applied to the light emitting element from the reference cur-
rent.

15. The organic light emitting diode display of claim 14,
wherein a potential of the gate electrode of the drive element
is fixed at the first voltage and the potential of the source
electrode of the drive element rises from the sensing voltage.

16. The organic light emitting diode display of claim 15
further comprising a reference voltage supply line used to
supply the first voltage.

17. The organic light emitting diode display 6f claim 16,
wherein the driving current stabilization circuit includes

a cell drive circuit connected to the drive element and the
light emitting element at a crossing of the data line and
the gate line,

a data drive circuit connected to the cell drive circuit
through the data line, and

a reference voltage source connected to the reference volt-
age supply line to supply the first voltage.

18. The organic light emitting diode display of claim 17,

wherein the cell drive circuit includes
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a storage capacitor including a first electrode connected to
the gate electrode of the drive element through a first
node and a second electrode connected to the source
electrode of the drive element through a second node,

a first switch TFT to switch on and off a current path
between the reference voltage supply line and the first
node in response to the scan pulse, and

a second switch TFT to switch on and off a current path
between the data line and the second node in response to
the scan pulse.

19. The organic light emitting diode display of claim 18,
wherein the data drive circuit sinks the reference current
through the data line during a first period to set the sensing
voltage and then supplies the data voltage that increases from
the sensing voltage by a data change amount to the data line
during the second period while keeping the sensing voltage
set by the reference current constant.

20. The organic light emitting diode display of claim 19,
wherein the data drive circuit includes

a reference current source to sink the reference current,

a data generation unit to generate the data voltage obtained
by adding a data change amount to the sensing voltage,
to extract the data change amount stored in memory
based on a deviation amount of a mobility of the drive
element depending on driving time, and to add the data
change amount to the first voltage to generate the data
voltage,

a buffer to stabilize the data voltage generated by the data
generation unit while keeping the sensing voltage con-
stant to output the stabilized data voltage to the data line,

a first switch to form a current path between the reference
current source and an input terminal of the buffer during
the first period and to cut off the current path between the
reference current source and the input terminal of the
buffer during the second period, and

asecond switch to form a current path between the data line
and the reference current source during the first period
and to form a current path between the data line and an
output terminal of the buffer during the second period.

21. The organic light emitting diode display of claim 15,
wherein the driving current stabilization circuit includes

a cell drive circuit connected to the drive element and the
light emitting element at a crossing of the data line and
the gate line, and

a data drive circuit connected to the cell drive circuit
through the data line.

22. The organic light emitting diode display of claim 21,

wherein the cell drive circuit includes

a storage capacitor including a first electrode connected to
the gate electrode of the drive element through a first
node and a second electrode connected to the source
electrode of the drive element through a second node,

a first switch TFT to switch on and off a current path
between the high potential driving voltage source and
the first node in response to the scan pulse, and

a second switch TFT to switch on and off a current path
between the data line and the second node in response to
the scan pulse.

23. The organic light emitting diode display of claim 8,
wherein the gate line includes first and second gate lines
forming a pair,

the drive element including first and second driving ele-
ments connected in parallel between the high potential
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driving voltage source and the light emitting element

and are alternately driven, and

the driving current stabilization circuit includes

a first cell driver connected to the first driving element
and the light emitting element at a crossing of the data
line, the sensing line, and the first gate line,

a second cell driver connected to the second driving
element and the light emitting element at a crossing of
the data line, the sensing line, and the second gate line,
and

a data drive circuit connected to the first and second cell
drivers through the data line and the sensing line.

24. The organic light emitting diode display of claim 23,
wherein

the first cell driver includes

a first storage capacitor including a first electrode con-
nected to a gate electrode of the first drive element
through a first node and a second electrode connected
to asource electrode of the first drive element through
a second node,

a first switch TFT to switch on and off a current path
between the data line and the first node in response to
a first scan pulse received from the first gate line, and

a second switch TFT to switch on and off a current path
between the sensing line and the second node in
response to the first scan pulse, and wherein the sec-
ond cell driver includes

a second storage capacitor including a first electrode
connected to a gate electrode of the second drive
element through a third node and a second electrode
connected to a source electrode of the second drive
element through a fourth node,

a third switch TFT to switch on and off a current path
between the data line and the third node in response to
a second scan pulse received from the second gate
line, and

a fourth switch TFT to switch on and off a current path
between the sensing line and the fourth node in
response to the second scan pulse,

wherein the first and second scan pulses are alternately

generated.

25. The organic light emitting diode display of claim 16,
wherein the gate line includes first and second gate lines
forming a pair,

the drive element including first and second driving ele-

ments connected in parallel between the high potential

driving voltage source and the light emitting element
and are alternately driven, and

the driving current stabilization circuit includes

a first cell driver connected to the first driving element
and the light emitting element at a crossing of the data
line and the first gate line,

a second cell driver connected to the second driving
element and the light emitting element at a crossing of
the data line and the second gate line,

a data drive circuit connected to the first and second cell
drivers through the data line, and

a reference voltage source connected to the reference
voltage supply line to supply the first voltage.

26. The organic light emitting diode display of claim 25,
wherein

the first cell driver includes

a first storage capacitor including a first electrode con-
nected to a gate electrode of the first drive element
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through a first node and a second electrode connected
to a source electrode of the first drive element through
a second node,

a first switch TFT to switch on and off a current path
between the reference voltage supply line and the first
node in responseto a first scan pulse received from the
first gate line, and

a second switch TFT to switch on and off a current path
between the data line and the second node in response
to the first scan pulse,

wherein the second cell driver includes

a second storage capacitor including a first electrode
connected to a gate electrode of the second drive
element through a third node and a second electrode
connected to a source electrode of the second drive
element through a fourth node,

a third switch TFT to switch on and off a current path
between the reference voltage supply line and the
third node in response to a second scan pulse received
from the second gate line, and

a fourth switch TFT to switch on and off a current path
between the data line and the fourth node in response
to the second scan pulse,

wherein the first and second scan pulses are alternately

generated.

27. The organic light emitting diode display of claim 15,
wherein the gate line includes first and second gate lines
forming a pair,

the drive element includes first and second driving ele-

ments connected in parallel between the high potential

driving voltage source and the light emitting element
and are alternately, and

the driving current stabilization circuit includes

a first cell driver connected to the first driving element
and the light emitting element at a crossing of the data
line and the first gate line,

a second cell driver connected to the second driving
element and the light emitting element at a crossing of
the data line and the second gate line. and

adata drive circuit connected to the first and second cell
drivers through the data line.

28. The organic light emitting diode display of claim 27,
wherein

the first cell driver includes

a first storage capacitor including a first electrode con-
nected to a gate electrode of the first drive element
through a first node and a second electrode connected
to a source electrode of the first drive element through
a second node,

a first switch TFT to switch on and off a current path
between the high potential driving voltage source and
the first node in response to a first scan pulse received
from the first gate line, and

a second switch TFT to switch on and off a current path
between the data line and the second node in response
to the first scan pulse,

wherein the second cell driver includes

a second storage capacitor including a first electrode
connected to a gate electrode of the second drive
element through a third node and a second electrode
connected to a source electrode of the second drive
element through a fourth node,

a third switch TFT to switch on and off a current path
between the high potential driving voltage source and
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the third node in respouse to a second scan pulse
received from the second gate line, and

a fourth switch TFT to switch on and off a current path
between the data line and the fourth node in response
to the second scan pulse,

wherein the first and second scan pulses are alternately

generated.

29. A method of driving a organic light emitting diode
display including a data line, a gate line that crosses the data
line to receive a scan pulse, a high potential driving voltage
source to generate a high potential driving voltage, a low
potential driving voltage source to generate a low potential
driving voltage, a light emitting element to emit light due to a
current flowing between the high potential driving voltage
source and the low potential driving voltage source, and a
drive element connected between the high potential driving
voltage source and the light emitting element to control a
current flowing in the light emitting element depending on a
voltage between a gate electrode and a source electrode of the
drive element, the method comprising:

applying a first voltage to the gate electrode of the drive

element to turn on the drive element;

sinking a reference current through the drive element to set

a source voltage of the drive element at a sensing volt-
age; and

modifying the voltage between the gate and source elec-

trodes to scale a current to be applied to the light emitting
element from the reference current.

30. The method of claim 29, wherein the first voltage is a
reference voltage.

31. The method of claim 29, wherein the first voltage is the
high potential driving voltage.

32. The method of claim 29, wherein the source voltage of
the drive element is set at the sensing voltage during a first
period, the voltage between the gate and source electrodes of
the drive element is modified during a second period, and the
light emitting element is driven using the scaled current dur-
ing athird period, wherein the light emitting element is turned
off during the first and second periods and turned on during
the third period following the second period.

33. The method of claim 29, wherein the step of modifying
includes changing a potential of the gate electrode of the drive
element to reduce or increase the voltage between the gate
and source electrodes of the drive element to scale the current
to be applied to the light emitting element.

34. The method of claim 33, wherein a potential of the
source electrode of the drive element is fixed at the sensing
voltage and the potential of the gate electrode of the drive
element falls from the first voltage.

35. The method of claim 29, wherein the step of modifying
includes changing a potential of the source electrode of the
drive element to reduce or increase the voltage between the
gate and source electrodes of the drive element to scale the
current to be applied to the light emitting element.

36. The method of claim 35, wherein a potential of the gate
electrode of the drive element is fixed at the first voltage and
the potential of the source electrode of the drive element rises
from the sensing voltage.

37. A drive stabilization circuit for an organic light emitting
diode display comprising:

a high potential driving voltage source to generate a high

potential driving voltage to be applied to a drive element
for driving a light emitting element;
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a low potential driving voltage source to generate a low a current to be applied to a light emitting element from
potential driving voltage; and the reference current.
a data drive circuit to apply a first voltage to the gate 38. The drive stabilization circuit of claim 37, wherein the
electrode of the drive element to turn on the drive ele-  first voltage is a reference voltage.
ment and to sink a reference current through the drive 39. The drive stabilization circuit of claim 37, wherein the

element to set a source voltage of the drive element at a first voltage is the high potential driving voltage.
sensing voltage and to modify the voltage between the

gate and source electrodes of the drive element to scale BoR k&%
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