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ORGANIC LIGHT EMITTING DIODE DISPLAY
DEVICE AND A DRIVING METHOD THEREOF

CLAIM FOR PRIORITY

[0001] This application claims priority to Korean Patent
Application No. 10-2005-0068514 filed on Jul. 27, 2005, in
the Korean Intellectual Property Office (KIPO), the entire
contents of which are hereby incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] Example embodiments of the present invention

relates in general to the field of an Organic Light Emitting
Diode (OLED) display device having a pixel circuit and a
driving method thereof, and more specifically to an Organic
Light Emitting Diode (OLED) display device having a pixel
circuit which use a thin film transistor (TFT) as an active
device and a driving method thereof.

[0004] 2. Description of the Related Art

[0005] Presently, the OLED display device as a thin-film
type display device can apply a Passive Matrix (PM) driving
method and hence an Active Matrix (AM) driving method,
in the same method as the LCD in which has been used
widely and commercially.

[0006] The passive matrix driving method can have a
simple structure and apply data exactly to each pixel.
However, the passive matrix driving method is difficult to be
applied to a large screen and a high-precision display.
Accordingly, the development of the active matrix driving
method has been actively proceeding.

[0007] A pixel circuit of the OLED display device will be
now explained with reference to FIGS. 1 and 2 according to
a conventional active matrix driving method.

[0008] FIG. 1 is a schematic diagram illustrating the
OLED display device having a pixel circuit according to a
conventional active matrix method.

[0009] Referring to FIG. 1, in the OLED display device, a
plurality of scan lines (X, X,, X, . . ., X,) for selecting and
non-selecting the pixels 30 for a desired scan cycle (e.g., a
frame period according to a NTSC standard) and a plurality
of data lines (Y,, Y,, Y5, ..., Y,) for supplying luminance
information so as to drive the pixels 30 are arranged in a
matrix type. The pixels 30 are arranged in each intersection
portion in which the scan lines and the data lines are
arranged in the matrix type. The respective pixels 30 are
composed of a pixel circuit.

[0010] The scan lines (X, X,,X;, ..., X,) are connected
to a scan line driving circuit 20, and the data lines (Y,, Y.,
Y,,....Y,) are connected to a data line driving circuit 10.
A desired image can be represented by selecting sequentially
the scan lines (X, X,, X, .. ., X ) by the data line driving
circuit 10, supplying a voltage (or current) of the luminance
information from the data lines (Y, Y,. Y5, ..., Y,) by the
data line driving circuit 10, and filling repeatedly the voltage
of the luminance information.

[0011] In this case, the passive matrix type OLED display
device emits light only while light-emitting elements
included in the respective pixels 30 are being selected, while
an active matrix type OLED display device continuously
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performs the light emission of the light-emitting elements
even after the voltage filling of the luminance information is
finished.

[0012] Thus, in the large screen and high-precision dis-
play, the active matrix type OLED display device is more
superior to the passive matrix type OLED display device
because the driving current level of the light-emitting ele-
ment is low.

[0013] Hereinafter, a driving operation of the OLED dis-
play device having the plurality of pixels 30 will be
explained in detailed.

[0014] First, the scan line driving circuit 20 selects one
XN of the scan lines (X, X,, X, ..., X)) and transmits a
selecting signal. In the data line driving circuit 10, the data
of the luminance information is transmitted to pixels
arranged in transverse direction via the data lines (Y,, Y5,
Y, ..., Y

[0015] Then, the scan line driving circuit 20 transmits a
non-selected signal to the selected scan line XN, and then
selects the next scan line (Xy, ;) so as to transmit the select
signal. If the selection signal and the non-selected signal are
sequentially transmitted to the scan line, the OLED display
device can obtain a desired display by transmitting repeat-
edly the data.

[0016] FIG. 2 is a circuit diagram illustrating a conven-
tional pixel circuit according to an active matrix method.

[0017] Referring to FIG. 2, a pixel circuit for driving a
pixel 30 includes two NMOS transistors T1 and T2, and an
OLED. The pixel circuit includes the OLED, a first transistor
T1 for controlling a current, a second transistor T2, and a
capacitor Cg.

[0018] A source terminal of the first transistor T1 is
connected to a positive pole (i.e., anode), and a drain
terminal thereof is connected to a positive power source
(Vpp)- A gate terminal of the second transistor T2 is
connected to a scan line Xy, and a drain terminal thereof is
connected to a data line Y,,, and a source terminal thereof
is connected to the gate terminal of the first transistor T1 and
the capacitor Cqr.

[0019] A negative pole (i.e., cathode) of the OLED is
connected to a negative supply source (Vgg). Thus, a current
of the OLED is controlled by applying a voltage of the data
line Y, to the gate terminal of the first transistor T1 via the
second transistor T2.

[0020] Hereinafter, a driving operation of the pixel circuit
will be explained.

[0021] When the gate terminal of the second transistor T2
receives a selection signal from the scan line Xy, the second
transistor T2 is turned on. At this time, a voltage corre-
sponding to luminance information, which is applied to the
data line Y, by the data line driving circuit, is transmitted
to the gate terminal of the first transistor T1 via the second
transistor T2, and the luminance information voltage is
stored in the capacitor Cq.

[0022] Accordingly, even while the second transistor T2 is
turned off by receiving the non-selected signal supplied from
the scan line XN over one frame period, the voltage of the
gate terminal of the first transistor T1 is constantly hold by
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the capacitor Cgy and thus the current flowing to the OLED
via the first transistor T1 is constantly maintained.

[0023] As such, in conventional pixel circuit, since the
current flowing to the OLED is the same as the current
flowing from the drain terminal of the first transistor T1 to
the source terminal thereof, the current is controlled by the
voltage of the gate terminal of the first transistor T1.
However, the current may be different from the magnitude
of a desired current due to a characteristic deterioration
caused by operation of the first transistor T1 for a long time.

[0024] A thin film transistor used in the display device is
an active element suitable for the large screen and high
precision display. However, even though the thin film tran-
sistor is formed on the same substrate, there is a problem that
a threshold voltage of the thin film transistor is increased by
several hundreds of OJ or more than 1 Volt according to time
variation.

[0025] For example, even though a same signal potential
Vw is supplied to the gate of the thin film transistor in
different time (e.g., several month later), if the threshold
voltage of the transistor included in each pixel is different,
the current value flowing to the OLED deviates from a value
necessary for each pixel, and thus long life span necessary
for the display device can not be expected.

[0026] The increasing of the threshold voltage for varying
the current flowing to the OLED can not avoid according as
the time flows. The characteristic deterioration produced by
utilizing the display device for a long time causes an initial
value to be greatly varied and the deterioration of the OLED
causes a luminance to be greatly varied. This enables the
quality of definition or brightness of the display device to be
greatly varied, thereby decreasing life span of the display
device.

[0027] FIG. 3 is a circuit diagram illustrating a voltage
compensating circuit according to a conventional active
matrix method, and FIG. 4 is a timing chart illustrating a
driving of the voltage compensating circuit according to the
conventional active matrix method.

[0028] Referring to FIGS. 3 and 4, the conventional volt-
age compensating circuit usually compensates a threshold
voltage of the first transistor T1, but does not compensate a
field effect mobility of the first transistor T1 and a charac-
teristic deterioration of the OLED.

[0029] FIG. 5 is a circuit diagram illustrating a current
compensating pixel circuit and a timing chart for driving the
circuit according to a conventional general active matrix
method.

[0030] Referring to FIG. 5, the current compensating
circuit compensates a current-voltage characteristic variance
of the first transistor T1 and the OLED, but does not
compensate an efliciency variance of the OLED.

SUMMARY

[0031] Accordingly, the present invention is provided to
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

[0032] Example embodiments of the present invention
provide an OLED display device having a pixel circuit for
sensing light emitted from the OLED using a photo sensor
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and applying a driving current according as the sensed value
is sent by feedback to an input signal so as to represent a
constant luminance with respect to the input signal irrespec-
tive of an increasing of a threshold voltage used in an active
matrix and a characteristic deterioration of the OLED.

[0033] In some example embodiments, an OLED display
device includes a scan line driving circuit configured to
apply sequentially a selecting signal or a non-selecting
signal to a plurality of scan lines; a data line driving circuit
configured to apply a voltage corresponding to image infor-
mation to a plurality of data lines; and an OLED having a
pixel circuit arranged in each point where the scan lines and
the data lines are intersected. The pixel circuit includes: an
OLED D1 having two terminals; a first transistor of which
a source terminal is connected to an anode terminal of the
OLED, and a drain terminal is connected to a power supply,
for providing a current to the OLED according to an applied
voltage; a second transistor of which a gate terminal is
connected to a first scan line and a drain terminal is
connected to the data line; a third transistor of which a drain
terminal is connected to the source terminal of the first
transistor and the power supply, and a gate terminal is
connected to a first scan line of former terminal, and a source
terminal is connected to the gate terminal of the first
transistor; a fourth transistor of which a drain terminal is
connected to the source terminal of the second transistor, a
source terminal is connected to a common electrode, and a
gate terminal is connected to a second scan line; a fifth
transistor of which a drain terminal is connected to the gate
terminal of the first transistor and the source terminal of the
third transistor, and a gate terminal is connected to the
second scan line and the gate terminal of the fourth transis-
tor; a capacitor of which one terminal is connected to the
gate terminal of the first transistor, the source terminal of the
third transistor and the drain terminal of the fifth transistor,
and the other terminal is connected to the source terminal of
the second transistor and the drain terminal of the fourth
transistor; and an photo sensor of which one terminal is
connected to the drain terminal of the fifth transistor, and the
other terminal is connected to a common electrode.

[0034] Preferably, the photo sensor may be a thin film
transistor type photo sensor using a photo leak current of the
thin film transistor or a photodiode, and be formed of
amorphous silicon, polycrystalline or crystalline silicon.

[0035] Preferably, the transistor may be amorphous silicon
thin film transistor, or polycrystalline or crystalline thin film
transistor.

[0036] Preferably, the transistor may be an inverted-stag-
gered type that a gate is firstly formed on an insulator
substrate.

[0037] In other example embodiments, a driving method
of an OLED display device including a scan line driving
circuit configured to apply sequentially a selecting signal or
a non-selecting signal to a plurality of scan lines; a data line
driving circuit configured to apply a voltage corresponding
to image information to a plurality of data lines; and a pixel
circuit arranged in each point where the scan lines and the
data lines are intersected, includes: enabling the selecting
signal to be transmitted to a gate terminal of a third transistor
via a first scan line of former terminal (i.e. (N-1)™ first scan
line) so as to turn on the third transistor to increase a pixel
voltage V1, and enabling a fourth and fifth transistor to be
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turned on according as the first scan line of the former
terminal (i.e. (N-1)™ first scan line) is selected and simul-
taneously a second scan line (i.e., N™ scan line) is selected;
enabling the OLED to emitting light by the increasing of the
pixel voltage and enabling the pixel voltage to be maintained
to a constant voltage according as a leak current of an photo
sensor is increased; enabling the third transistor to be turned
off by applying the non-selecting signal to the first scan line
of the former terminal (i.e. (N-1)® first scan line), enabling
the photo sensor to produce an photo current until the OLED
is turned off so as to decrease gradually the pixel voltage,
and setting the pixel voltage, when the non-selecting signal
is applied to the second scan line, to the gate terminal of the
first transistor; enabling the second transistor to be turned on
by applying the selecting signal via a first scan line (i.e., N
first scan line), storing a voltage (V,,,,) corresponding to
luminance information transmitted from the data line via the
turned on second transistor and simultaneously varying the
voltage of the gate terminal of the first transistor; and
enabling the first transistor to be turned on according as the
voltage is applied to the gate terminal of the first transistor
and emitting light from the OLED by flowing constant
current to the OLED.

[0038] Preferably, the photo sensor may be a photo diode
or a thin film transistor type photo sensor using a photo leak
current of the thin film transistor.

[0039] Preferably, after the non-selecting signal is applied
to the first scan line (i.e., N™ first scan line), the voltage of
the gate terminal of the first transistor and the current
flowing to the OLED is constantly maintained by the voltage
stored in the capacitor for 1 frame period.

[0040] The pixel voltage V1 for the 1 frame period is to
add a voltage V,,, set to the gate terminal of the first transistor
while turning off the OLED to a voltage V., corresponding
to luminance information transmitted through the data line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Example embodiments of the present invention
will become more apparent by describing in detail example
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0042] FIG. 1is a schematic diagram illustrating an OLED
display device having a pixel circuit according to a conven-
tional active matrix method,;

[0043] FIG. 2 is a circuit diagram illustrating a conven-
tional pixel circuit according to an active matrix method;

[0044] FIG. 3 is a circuit diagram illustrating a conven-
tional voltage compensating circuit according to an active
matrix method;

[0045] FIG. 4 is a timing chart explaining a driving
operation of the conventional voltage compensating circuit
according to an active matrix method,

[0046] FIG. 5 is a circuit diagram illustrating the conven-
tional voltage compensating circuit according to an active
matrix method and a timing chart explaining a driving
operation thereof;,

[0047] FIG. 6Ais a diagram illustrating the constituents of
a compensating pixel circuit using an optical feedback
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according to an active matrix method according to one
example embodiment of the present invention;

[0048] FIG. 6B is a diagram illustrating the constituents of
a compensating pixel circuit using an optical feedback
according to an active matrix method according to another
example embodiment of the present invention;

[0049] FIG. 7 is a timing chart explaining a driving
operation of a compensating pixel circuit using an optical
feedback according to an active matrix method according to
an example embodiment of the present invention.

DESCRIPTION OF EXAMPLE EMBODIMENTS
OF THE PRESENT INVENTION

[0050] Example embodiments of the present invention are
disclosed herein. However, specific structural and functional
details disclosed herein are merely representative for pur-
poses of describing example embodiments of the present
invention, however, example embodiments of the present
invention may be embodied in many alternate forms and
should not be construed as limited to example embodiments
of the present invention set forth herein.

[0051] Accordingly, while the invention is susceptible to
various modifications and alternative forms, specific
embodiments thereof are shown by way of example in the
drawings and will herein be described in detail. It should be
understood, however, that there is no intent to limit the
invention to the particular forms disclosed, but on the
contrary, the invention is to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope of
the invention. Like numbers refer to like elements through-
out the description of the figures.

[0052] Hereinafter, an OLED display device and a driving
method thereof of the present invention will be described in
detail with reference to the accompanying drawings. The
embodiment will be explained in detail for enabling people
who have common intellects in a corresponding field to
execute the present invention.

[0053] The present invention forms a thin film transistor
array of the OLED composed of amorphous silicon thin film
transistor on an insulating substrate. In this case, the amor-
phous silicon thin film transistor on the insulating substrate
is used as a switching element, and a photo sensor detects
light of the OLED and sends feedback to a pixel signal.

[0054] According to the present invention, the photo sen-
sor may be a thin film transistor type photo sensor using a
photo leak current of the thin film transistor or a photodiode,
the driving transistor may be amorphous silicon thin film
transistor, or polycrystalline or crystal thin film transistor,
and the transistor may be an inverted-staggered type that a
gate is firstly formed on an insulating substrate.

[0055] The OLED display device according to the present
invention may include a scan line driving circuit configured
to apply sequentially a selecting signal or a non-selecting
signal to a plurality of scan lines; a data line driving circuit
configured to apply a voltage corresponding to image infor-
mation to a plurality of data lines; and a pixel circuit
arranged in each point where the scan lines and the data lines
are intersected.

[0056] FIG. 6A is a diagram illustrating an optical feed-
back type compensating circuit included in an OLED dis-
play device according to one example embodiment of the
present invention.
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[0057] As shown in FIG. 6A, the pixel circuit included in
the OLED display device is composed of NMOS transistors
T1, T2, T3, T4 and T5, an photo sensor P1, a capacitor C1,
and an organic light emitting diode D1.

[0058] A cathode terminal of the OLED D1 is connected
to a ground, and an anode terminal thereof is connected to
the source terminal of the first transistor T1.

[0059] The drain terminal of the first transistor T1 of
which the source terminal is connected to the anode terminal
of the OLED is connected to a power supply 60, and applies
a current to the OLED according to an applied voltage.

[0060] A gate terminal of the first transistor T1 is con-
nected to a source terminal of the third transistor T3, a drain
terminal of the fifth transistor and the capacitor CI.

[0061] A drain terminal of the third transistor T3, of which
a source terminal is connected to the gate terminal of the first
transistor T1, is connected to the power supply 60 and the
drain terminal of the first transistor T1, and a gate terminal
the third transistor T3 is connected to the first scan line of the
former terminal (i.e., (N-1)™ first scan line) 31.

[0062] A gate terminal of the fifth transistor T5 of which
a drain terminal is connected to the gate terminal of the first
transistor T1 is connected to a second scan line (i.e. N™ scan
line) 40, and the source terminal of the fifth transistor T5 is
connected to one terminal of the photo sensor P1. The
embodiment of FIG. 6A uses the thin film transistor type
photo sensor.

[0063] One terminal of the photo sensor is connected to
the source terminal of the fifth transistor T5, and the other
terminal thereof is connected to a common electrode.

[0064] One terminal of the capacitor C1, which is con-
nected to the gate terminal of the first transistor T1, is
connected to the source of the second transistor T2 and the
drain terminal of the fourth transistor T4, and the other
terminal thereof is connected to the gate terminal of the first
transistor T1, the source terminal of the third transistor T3
and the drain terminal of the fifth transistor T5.

[0065] The gate terminal of the second transistor T2, to
which one terminal of the capacitor C1 is connected, is
connected to the first scan line (i.e., N™ first scan line) 70,
and the drain terminal thereof is connected to the data line
50. Accordingly, a voltage corresponding to luminance
information applied from the data line 50 is transferred to the
gate terminal of the first transistor T1 by a capacitance-
coupling of the capacitor C1 via the second transistor T2 in
order to control a current of the OLED.

[0066] The gate terminal of the fourth transistor, to which
a drain terminal is connected to one terminal of the capacitor
C1, is connected to the second scan line (i.e., N* second
scan line) 40, and the source thereof is connected to the
common electrode.

[0067] FIG. 7 is a timing chart explaining a driving
operation of a compensating pixel circuit using an optical
feedback according to an active matrix method according to
an example embodiment of the present invention.

[0068] A driving method of the OLED display device may
include a scan line driving circuit configured to apply
sequentially a selecting signal or a non-selecting signal to a
plurality of scan lines, a data line driving circuit configured
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to apply a voltage corresponding to image information to a
plurality of data lines, and a pixel circuit arranged in each
point where the scan lines and the data lines are intersected.
The driving method will now be explained.

[0069] First, when an selecting signal is applied through
the first scan line of the former terminal (i.e., (N-1)" first
scan line), the third transistor is turned on by applying the
selecting signal to the gate terminal of the third transistor T3,
thereby increasing a pixel voltage V1. The fourth and fifth
transistor are turned on by enabling the first scan line of the
former terminal (i.e., (N-1)™ first scan line) to be selected
and simultaneously enabling the second scan line (i.e., N
second scan line) 40 to be selected.

[0070] When the first transistor T1 is turned on according
as the pixel voltage is increased, the current applied from the
power supply 60 flows through the OLED D1, and the
OLED D1 emits light. A leak current of the photo sensor P1
is increased by emitting light from the OLED D1, and the
pixel voltage is maintained to a constant voltage (i.e., region
70 of FIG. 7).

[0071] In this case, the third transistor T3 is turned off
according as the non-selecting signal is applied to the first
scan line of the former terminal (i.e., (N-1)™ first scan line)
31. Then, the photo sensor P1 produces a photo current until
the OLED is turned off, thereby lowering gradually the pixel
voltage. When the non-selecting signal is applied to the
second scan line 40, the pixel voltage is set to the gate
terminal of the first transistor (region 71 of FIG. 7). The
region 71 of FIG. 7 may be an optical feedback region, and
a region that the voltage of the gate terminal of the first
transistor T1 is stored when the OLED D1 is turned off.

[0072] In this state, the second transistor is turned on by
enabling the second scan line 40 to be non-selected and
enabling the selecting signal to be applied through the first
scan line (i.e., N™ second scan line) 70. Accordingly, a
voltage V4., corresponding to luminance information trans-
mitted from the data line via the turned-on second transistor
is transferred to the capacitor C1.

[0073] The voltage corresponding to the transferred lumi-
nance information causes the voltage of the gate terminal of
the first transistor T1 to be varied by the capacitance
coupling of the capacitor C1, and simultaneously is stored in
the capacitor C1.

[0074] The first transistor T1 is turned on according as the
voltage corresponding to the luminance information is
applied to the gate terminal of the first transistor T1. The
current applied from the power supply 60 flows constantly
to the OLED via the first transistor T1. The OLED emits
light by the current flowing constantly to the OLED (region
72 of FIG. 7).

[0075] In this state, even when the non-selecting signal is
applied to the first scan line (i.e., N™ first scan line) 70, the
constant current is flown to the OLED for 1 frame period. In
other words, by the voltage stored in the capacitor C1, the
voltage of the gate terminal of the first transistor T1 is
constantly maintained for 1 frame period, and thus the
current flowing to the OLED is also constantly maintained.

[0076] The pixel voltage VIn for the 1 frame period is to
add a voltage V,;, set to the gate terminal of the first transistor
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while turning off the OLED to a voltage Vita corresponding
to luminance information transmitted through the data line.

[0077] As described above, the OLED display device and
the driving method thereof use the thin film transistor type
as the photo sensor included in the pixel circuit.

[0078] FIG. 6B shows a pixel circuit for compensating an
optical feedback using P-i-N photo diode P2 as the photo
Sensor.

[0079] Since the OLED display device and the driving
method thereof as shown in FIG. 6B is the same embodi-
ment as that using the above-described thin film transistor
type photo sensor P1, the explanation will be omitted.

[0080] The active matrix type OLED display device hav-
ing the compensating circuit using the optical feedback
according to the present invention senses a final output, i.e.
brightness of light of the pixel, and voluntarily controls the
brightness of the pixel. Accordingly, the OLED display
device can obtain the quality of the image which the
brightness of the pixel is not varied according to the signal,
even when a usage time of the display device is increased
and the threshold voltage and the mobility are varied.

[0081] As described above, according to the preferred
embodiments of the present invention, the OLED display
device can constantly obtain luminance of the light emitting
elements by elapsed time, because the brightness of the pixel
for the signal voltage is not varied by a characteristic
variance of the transistor (e.g., a driving element) and the
OLED. Accordingly, the OLED display device according to
the present invention can minimizes the variance of the pixel
brightness due to deterioration of the transistor and the
OLED produced by usage for a long time and increase life
span of the display device.

[0082] Further, the OLED display device can display high
quality of the image even in case of the high precision
display, because it is controlled to flow the current to OLED
included in each pixel.

[0083] Further, the OLED display device can have very
long life span in comparison with other OLED display
device, and thus be variously applied to a science field and
a commercial fleld.

[0084] While the example embodiments of the present
invention and their advantages have been described in detail,
it should be understood that various changes, substitutions
and alternations may be made herein without departing from
the scope of the invention.

What is claimed is:

1. an OLED display device including a scan line driving
circuit configured to apply sequentially a selecting signal or
a non-selecting signal to a plurality of scan lines; a data line
driving circuit configured to apply a voltage corresponding
to image information to a plurality of data lines; and a pixel
circuit arranged in each point where the scan lines and the
data lines are intersected,

Wherein the pixel circuit comprising:
an OLED D1 having two terminals;

a first transistor of which a source terminal is connected
to an anode terminal of the OLED, and a drain terminal
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is connected to a power supply, for providing a current
to the OLED according to an applied voltage;

a second transistor of which a gate terminal is connected
to a first scan line and a drain terminal is connected to
the data line;

a third transistor of which a drain terminal is connected to
the source terminal of the first transistor and the power
supply, and a gate terminal is connected to a first scan
line of the former terminal, and a source terminal is
connected to the gate terminal of the first transistor;

a fourth transistor of which a drain terminal is connected
to the source terminal of the second transistor, a source
terminal is connected to a common electrode, and a
gate terminal is connected to a second scan line;

a fifth transistor of which a drain terminal is connected to
the gate terminal of the first transistor and the source
terminal of the third transistor, and a gate terminal is
connected to the second scan line and the gate terminal
of the fourth transistor;

a capacitor of which one terminal is connected to the gate
terminal of the first transistor, the source terminal of the
third transistor and the drain terminal of the fifth
transistor, and the other terminal is connected to the
source terminal of the second transistor and the drain
terminal of the fourth transistor; and

a photo sensor of which one terminal is connected to the
drain terminal of the fifth transistor, and the other
terminal is connected to the common electrode.

2. The OLED display device of claim 1, wherein the photo
sensor may be a thin film transistor type photo sensor using
a photo leak current of the thin film transistor.

3. The OLED display device of claim 1, wherein the photo
sensor may be a photodiode.

4. The OLED display device of claim 2 or 3, wherein the
photo sensor may be formed of amorphous silicon.

5. The OLED display device of claim 2, wherein the
transistors may be amorphous silicon thin film transistor.

6. The OLED display device of claim 2, wherein the
transistors may be a polycrystalline or crystal thin film
transistor.

7. The OLED display device of claim 2, wherein the
transistors may be an inverted-staggered type that a gate is
firstly formed on an insulator substrate.

8. The OLED display device of claim 2, wherein the
transistors may be NMOS type.

9. a driving method of an OLED display device including
a scan line driving circuit configured to apply sequentially a
selecting signal or a non-selecting signal to a plurality of
scan lines; a data line driving circuit configured to apply a
voltage corresponding to image information to a plurality of
data lines; and a pixel circuit arranged in each point where
the scan lines and the data lines are intersected, comprising:

enabling the selecting signal to be transmitted to a gate
terminal of a third transistor via a first scan line of
former terminal (i.e. (N-1) first scan line) and the
third transistor to be turned on to increase a pixel
voltage V1, and enabling a fourth and fifth transistor to
be tumed on according as the first scan line of former
terminal (i.e. (N-1)™ first scan line) is selected and
simultaneously a second scan line (i.e., N™ second scan
line);
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enabling the OLED to emitting light by the increasing of
the pixel voltage and enabling the pixel voltage to
maintained to a constant voltage according as a leak
current of an photo sensor is increased,

enabling the third transistor to be turned off by applying
the non-selecting signal to the first scan line of former
terminal (i.e. (N-1)™ first scan line), enabling the photo
sensor to produce an photo current until the OLED is
turned off so as to decrease gradually the pixel voltage,
and setting the pixel voltage, when the non-selecting
signal is applied to the second scan line, to the gate
terminal of the first transistor;

enabling the second transistor to be turned on by applying
the selecting signal via a first scan line (i.e., N™ first
scan line), storing a voltage (V,,,,) corresponding to
luminance information transmitted from the data line
via the turned-on second transistor and simultaneously
varying the voltage of the gate terminal of the first
transistor; and
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enabling the first transistor to be turned on according as
the voltage is applied to the gate terminal of the first
transistor and emitting light from the OLED by flowing
constant current to the OLED.

10. The driving method of claim 9, wherein the photo
sensor may be a thin film transistor type photo sensor using
a photo leak current of the thin film transistor or photo diode

11. The driving method of claim 9, wherein after the
non-selecting signal is applied to the first scan line (i.e., N™!
first scan line), the voltage of the gate terminal of the first
transistor and the current flowing to the OLED are con-
stantly maintained by the voltage stored in the capacitor for
1 frame period.

12. The driving method of claim 11, wherein the pixel
voltage V1 for the 1 frame period is to add a voltage V,,, set
to the gate terminal of the first transistor while turning off the
OLED to a voltage V., corresponding to luminance infor-
mation transmitted through the data line.
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