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(57) ABSTRACT

Embodiments of the invention provide an organic light emit-
ting diode (OLED) display capable of preventing a defect of
picture quality by instability of an output voltage of a power
IC in a low temperature environment. The OLED display
comprises: a display panel having an effective display area in
which pixels displaying a gray scale are formed and a non-
display area in which a pixel monitoring part monitoring a
degree of deterioration of the pixels is formed, wherein each
of the pixels includes an organic light emitting diode and a
driving element; a power 1C supplying a driving voltage to the
display panel; and a voltage limiting part connected between
the pixel monitoring part and the power IC to restrict voltage
levels of feedback voltages supplied from the pixel monitor-
ing part.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

[0001] This application claims the benefit of Korea Patent
Application No. 10-2008-099802 filed on Oct. 10, 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] Embodiments of the invention relate to an organic
light emitting diode (OLED) display capable of adjusting a
high potential driving voltage applied to pixels by a monitor-
ing feedback method.

[0004] 2. Discussion of the Related Art

[0005] Various flat panel displays whose weight and size
are smaller than cathode ray tubes have been recently devel-
oped. Examples of the flat panel displays include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP), and an electroluminescence
device.

[0006] Because the PDP has a simple structure and is
manufactured through a simple process, the PDP has been
considered as a display device having characteristics such as
lightness in weight and thin profile and providing the large-
sized screen. However, the PDP has disadvantages such as
low light emitting efficiency, low luminance, and high power
consumption. A thin film transistor (TFT) LCD using a TFT
as a switching element is the most widely used flat panel
display. However, because the TFT LCD is not a self-emis-
sion display, the TFT LCD has a narrow viewing angle and a
low response speed. The electroluminescence device is clas-
sified into an inorganic light emitting diode display and an
organic light emitting diode (OLED) display depending on a
material of an emitting layer. In particular, the OLED display
has characteristics such as a fast response speed, a high light
emitting efficiency, a high luminance, and a wide viewing
angle because the OLED display is a self-emission display.
[0007] The OLED display, as shown in FIG. 1, includes an
organic light emitting diode. The organic light emitting diode
includes organic compound layers between an anode elec-
trode and a cathode electrode.

[0008] The organic compound layers include a hole injec-
tion layer HIL, a hole transport layer HTL, an emitting layer
EML, an electron transport layer ETL, and an electron injec-
tion layer EIL.

[0009] When a driving voltage is applied to the anode elec-
trode and the cathode electrode, holes passing through the
hole transport layer HTL and electrons passing through the
electron transport layer ETL move to the emitting layer EML
and form an exciton. Hence, the emitting layer EML genet-
ates visible light.

[0010] In the OLED display, pixels each including the
above-mentioned organic light emitting diode are arranged in
a matrix format, and a brightness of the pixels selected by a
scan pulse is controlled depending on a gray level of video
data. In the OLED display, the pixel is selected by selectively
turning on a TFT used as an active element and remains in a
light emitting state by a voltage charged to a storage capacitor.
[0011] The OLED display is driven by a digital method or
an analog method. The digital method displays a gray scale
according to intensity of data voltage or data current applied
to pixels. On the other hand, the analog method displays the
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gray scale according to a supplying time of data voltage or
data current applied to pixels in a constant intensity. The
OLED display adopting the analog method cannot display a
gray scale correctly because electrical characteristics (a
threshold value, an electron mobility and so on) of a driving
thin film transistor (TFT) are changed in each pixel depending
on the intensity of data voltage or data current applied to the
pixel. Herein, the driving TFT controls amount of current
flowing through the OLED depending to the intensity of data
voltage or data current applied to the pixel. However, the
OLED display adopting the digital method can display a
correct gray scale because the driving TFT is used as only a
switching element. In recent, there have been many tech-
niques for driving the OLED display by the digital method.
[0012] In general, the OLED display adopting the digital
method uses a monitoring feedback method in order to com-
pensate a deterioration of picture quality that is generated due
to a characteristic variation of organic material contained in
the OLED by a change of external temperature. Referring to
FIG. 2, the monitoring feedback method includes steps of
forming a pixel monitoring part MP at one side of a display
panel in order to predict a deterioration degree of the pixels,
sampling a voltage which is feed-backed after applying a
constant monitoring current to the pixel monitoring part MP,
and adjusting a high potential driving voltage applied to the
pixels based on the sampled voltage. The pixel monitoring
part MP includes a R monitoring OLED MR to which a first
monitoring current Ir, a G monitoring OLED MG to which a
second monitoring current Ig, and a B monitoring OLED BR
to which a third monitoring current Ib. If the external tem-
perature is changed, the characteristic of the organic material
contained the OLEDs MR, MG and MB is changed. Thus,
resistance components of the OLEDs MR, MG and MB are
changed. As a result, feedback voltages Vrf, Vigf and Vbf
having the changed voltage levels are supplied to a power IC.
The power IC adjusts a first high potential driving voltage
VOR supplied to the R pixel of the display panel using the R
feedback voltage Vrf, adjusts a second high potential driving
voltage VOG supplied to the G pixel of the display panel
using the G feedback voltage Vgf, and adjusts a third high
potential driving voltage VOB supplied to the B pixel of the
display panel using the B feedback voltage Vbf. The more
resistance components of the OLEDs MR, MG and Mb
increase, the more feedback voltages Vrf, Vgf and Vbf
increase. In general, if the external temperature is lower,
amount of the current flowing through the pixels is decreased,
thereby lowering brightness. In order to compensate for the
lowered brightness, the high potential driving voltages VOR,
VOG and VOB are increased gradually using the feedback
voltages Vrf, Vgf and Vbf, respectively, as shown in FIG. 3.
[0013] However, in the OLED display adopting the moni-
toring feedback method, there is a problem demanding an
output voltage beyond the maximum output voltage of the
power IC as shown in FIG. 3 because the more external
temperature is lower, the more output voltages VOR, VOG
and VOB are gradually increased in order to prevent the lower
of brightness by a change of the external temperature. In the
case of demanding an output voltage power beyond the maxi-
mum output voltage of the power IC, there is a defect of
picture quality such as a flickering phenomenon because the
output voltage of the power IC is unstable.

SUMMARY OF THE INVENTION

[0014] Embodiments of the invention provide an organic
light emitting diode (OLED) display capable of preventing a
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defect of picture quality due to instability of an output voltage
of a power IC in a low temperature environment.

[0015] In one aspect, the OLED display comprises, a dis-
play panel having an effective display area in which pixels
displaying a gray scale are formed and a non-display area in
which a pixel monitoring part monitoring a degree of dete-
rioration of the pixels is formed, wherein each of the pixels
includes an organic light emitting diode and a driving ele-
ment; a power 1C supplying a driving voltage to the display
panel; and a voltage limiting part connected between the pixel
monitoring part and the power IC to restrict voltage levels of
feedback voltages supplied from the pixel monitoring part.
[0016] Moreover, the power IC comprises a current source
part supplying constant monitoring currents to the pixel
monitoring part; a sampling switch part connected between
the current source part and the pixel monitoring part to sample
voltages applied to the pixel monitoring part; a driving volt-
age adjusting part to which the voltage supplied to the pixel
monitoring part gets feedback and adjusting levels of high
potential driving voltages supplied to the pixels using the
feedback voltages; and a detection switch part connected
between a node and the driving voltage adjusting part to
detect the feedback voltages, wherein the node is between the
sampling switch part and the pixel monitoring part, wherein
the voltage limiting part restricts levels of the voltages at the
node to values lower than maximum output values of the
driving voltage adjusting part.

[0017] Moreover, the node comprises a first node, a second
node and the third node, and wherein the pixel monitoring
part comprises a R monitoring OLED having an anode elec-
trode connected to the first node and a cathode electrode
connected to a ground voltage source, a G monitoring OLED
MG an anode electrode connected to the second node and a
cathode electrode connected to the ground voltage source,
and a B monitoring OLED BR an anode electrode connected
to the third node and a cathode electrode connected the
ground voltage source.

[0018] Moreover, the voltage limiting part comprises a first
limiting element for restricting level of voltage applied to the
first node, a second limiting element restricting level of volt-
age applied to the second node, and a third limiting element
7B restricting level of voltage applied to the third node.
[0019] Moreover, each of the first to third limiting elements
comprises a zener diode having a breakdown voltage lower
than a maximum output voltage of the driving voltage adjust-
ing part.

[0020] Moreover, the cathode electrodes of the first to the
third limiting elements are connected to the first to the third
nodes, respectively, and the anode electrodes of the first to the
third limiting elements are commonly connected to the
ground voltage source.

[0021] Moreover, a breakdown voltage of the second lim-
iting element is the same as that of the second limiting ele-
ment, a breakdown voltage of the first limiting element is
lower than those of the second and third limiting elements.
[0022] Moreover, the detection switch part is turned on
during a turn-on period of the sampling switch part in one
frame period, and is turned off during a turn-off period of the
sampling switch part in the one frame period.

[0023] Moreover, the pixel monitoring part is formed on at
least one side of the non-display area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included to
provide a further understanding of the invention and are
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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:

[0025] FIG. 1is a diagram illustrating a light emitting prin-
ciple of a general organic light emitting diode (OLED) dis-
play;

[0026] FIG. 2 is a diagram illustrating adjustment of a high

potential driving voltage in the OLED display adopting a
monitoring feedback method;

[0027] FIG. 3is a graph illustrating that an adjusted output
voltage of a power IC in the OLED display exceeds a maxi-
mum output voltage of the power 1IC;

[0028] FIG. 41s a block view of an OLED display accord-
ing to an exemplary embodiment of the invention;

[0029] FIG. Sisablockview illustrating a timing controller
shown in FIG. 4;

[0030] FIG. 61s a circuit diagram illustrating a connection
relation of a pixel monitoring part, a power IC and a voltage
limit part;

[0031] FIG. 7 is a waveform diagram illustrating a sam-
pling control signal and a detection control signal; and
[0032] FIG. 81isa graph illustrating that an adjusted output
voltage of the power IC in the OLED display is limited in a
range of the maximum output voltage of the power IC by
restricting upper limits of feedback voltages.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] Hereinafter, exemplary embodiments of the inven-
tion will be described in detail with reference to the accom-
panying drawings so that this disclosure is thorough and
complete and fully conveys the concept of the invention to
those skilled in the art.

[0034] Hereinafter, an organic light emitting diode (OLED)
display according to an exemplary embodiment of the inven-
tion will be described in detail with reference to FIGS. 4 to 8.
[0035] FIG. 41s a block view of an OLED display accord-
ing to an exemplary embodiment of the invention, FIG. 5is a
block view illustrating a timing controller shown in FIG. 4,
and FIG. 6 is a circuit diagram illustrating a connection rela-
tion of a pixel monitoring part, a power IC and a voltage limit
part.

[0036] Referring to FIG. 4, the OLED display according to
an exemplary embodiment of the invention comprises a dis-
play panel 10 having an effective display area 11 in which
pixels are formed and a non-display area in which a driver IC
12, a scan driver 15 and a pixel monitoring part 16 are formed,
apower [C 17 supplying a driving voltage to the display panel
10, and a voltage limiting part 18 connected between the pixel
monitoring part 16 and the power IC 17 to limit levels of
feedback voltages feed-backed from the pixel monitoring part
16.

[0037] Inthe effective display area of the display panel 10,
aplurality of data lines DL and a plurality of gate lines GL are
crossed and pixels are arranged in a matrix type at positions
where the data lines DL and the gate lines GL are crossed. The
pixels includes a plurality of R pixels displaying red color, a
plurality of G pixels displaying green color, and a plurality of
B pixels displaying blue color. A first high potential driving
voltage VOR is supplied to R pixels, a second high potential
driving voltage VOG is supplied to G pixels, and a third high
potential driving voltage VOB is supplied to B pixels. The
first to third high potential driving voltage VOR, VOG and
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VOB are changed depending to an ambient temperature. Each
of the pixels displays includes an organic light emitting diode
(OLED), a driving thin film transistor (TFT), a plurality of
switching TFT and a storage capacitor and displays a gray
scale according to a digital driving method.

[0038] The driver IC 12 includes a timing controller 13, a
source driver 14 and a level shifter (not shown) and is
mounted on the non-display area of the display panel 10 in
chip on glass (COG) type.

[0039] The timing controller 13 includes a data converter
131 and a control signal generator 132 as shown in FIG. 5.

[0040] The data converter 131 converts an input video data
RGB into a digital data type adapted to a digital driving type.
To this end, the data converter 131 includes a host memory
131a, a data adjusting part 1316 and a display memory 131c.
The host memory 131a stores the video data RGB supplied
from an external by one frame unit. The data adjusting part
1315 divides the video data RGB corresponding to one frame
into j bit planes (herein, j is two ora natural number more than
two), and time-divides the video data RGB into k sub-frames
(herein, k is two or a natural number more than two) in order
to display the video data RGB within one frame. Also the data
adjusting part 1315 stores bit planes to be displayed on a
specific sub-frame in the display memory 131¢ by mapping
the bit planes to corresponding sub-frames using a time map-
ping table so that each of the divided bit planes is displayed on
one sub-frame or a plurality of sub-frames. Also, the data
adjusting part 1315 supplies the data DATA which is time-
divided in the time mapping table type to the source driver 14.

[0041] Thecontrol signal generator 132 generates a control
signal DDC for controlling an operation timing of the source
driver 14, a control signal GDC for controlling an operation
timing of the scan driver 15, and control signals SAMP and
DET for controlling sampling and detecting operations of the
power IC 17 based on timing signals including a vertical
synchronization signal Vsync, a horizontal synchronization
signal Hsync, a dot clock signal DCLK, a data enable signal
DE and so on. The control signal DDC for controlling the
operation timing of the source driver 14 includes a source
sampling clock signal instructing a latch operation of data in
the source driver 14, a source enable signal instructing an
output of the source driver 14 and so on depending on rising
edge or falling edge. The control signal GDC for controlling
the operation timing of the scan driver 15 includes a gate start
pulse instructing a start horizontal line from which a scan
starts, a gate shift clock signal which is input to the shift
register in the scan driver 15 and has a pulse width corre-
sponding to ON period of TFT as a timing control signal for
sequentially shifting the gate start pulse, a gate enable signal
instructing an output of the scan driver 15 and so on. The
sampling control signal SAMP for controlling a sampling
operation of the power IC 17 supplies a constant monitoring
current to the pixel monitoring part 16, and instructs atime for
sampling a voltage applied to the pixel monitoring part 16.
The detection control signal DET for controlling a detection
operation of the power IC 17 instructs a time for receiving the
sampled voltage.

[0042] The source driver 14 converts the input data DATA
into analog data voltage and supplies it to the data lines DL in
response to the control signal DDC from the timing controller
13.

[0043] The level shifter refers to a driving voltage VGP
from the power IC 17, generates voltage levels adapted to the

Apr. 15,2010

operation of the TFTs, that is, a scan high voltage VGH and a
scan low voltage VGL, and supplies them to the scan driver
15.

[0044] The scan driver 15 comprises a shift register array
formed on the non-display area of the display panel 10 in a
gate in panel (GIP) type by using the manufacturing process
of the TFTs in the pixel. The scan driver 15 sequentially shifts
the scan high voltage VGH and the scan low voltage VGL in
response to the control signal GDC from the timing controller
13 and generates scan pulses. The scan driver 15 also selects
a horizontal line to which a data is written by sequentially
supplying the scan pulse to the gate lines.

[0045] The pixel monitoring part 16 is formed on the non-
display area of the display panel 10. The pixel monitoring part
16 includes a R monitoring OLED MR to which the first
monitoring current Ir is supplied, a G monitoring OLED MG
to which the second monitoring current Ig is supplied, and a
B monitoring OLED MB to which the third monitoring cur-
rent b is supplied, as shown in FIG. 6. The R monitoring
OLED MR has an anode electrode connected to a first node nl
and a cathode electrode connected to a ground voltage source
GND. The G monitoring OLED MG has an anode electrode
connected to a second node n2 and a cathode electrode con-
nected to the ground voltage source GND. The B monitoring
OLED MB has an anode electrode connected to a third node
n3 and a cathode electrode connected to the ground voltage
source GND. The pixel monitoring part 16 may be formed on
both sides of the non-display area of the display panel 10. For
example, the R monitoring OLED MR and the G pixel moni-
toring MG may be formed on left side of the non-display area
of the display panel 10, and B pixel monitoring MB is formed
on right side of the non-display area of the display panel 10.
On the other hand, the pixel monitoring part 16 may be
formed on only one side of the non-display area of the display
panel 10.

[0046] The power IC 17 generates a driving voltage VGP
for driving the level shifter, and the high potential driving
voltages VOR, VOG and VOB for driving the pixels using the
input voltage source VCC. Also, the power IC 17 adjusts
levels of the high potential driving voltages VOR, VOG and
VOB using the feedback voltages Vrf, Vg and Vbf from the
pixel monitoring part 16.

[0047] To this end, the power 1C 17 includes a current
source part 174 for supplying constant monitoring currents Ir,
Ig and Ib, a sampling switching part 175 for switching a
current path between the current source part 17a and the pixel
monitoring part 16, a driving voltage for adjusting part 174
adjusting levels of the high potential driving voltages VOR,
VOG and VOB, and a detection switch part 17¢ for switching
acurrent path between the nodes n1, n2 and n3 and the driving
voltage adjusting part 17d as shown in FIG. 6.

[0048] The current source part 17a includes a first current
source DACI for generating the first monitoring current Ir, a
second current source DAC2 for generating the second moni-
toring current Ig, and a third current source DAC3 for gener-
ating the third monitoring current Ib. Herein, if the first to
third monitoring currents Ir, Ig and Th have a same value, the
first to third current sources DAC1 to DAC3 may be replaced
with one current source.

[0049] The sampling switch part 175 includes a first sam-
pling switch S1 for switching a current path between the first
current source DACI and the first node nl depending to the
sampling control signal SAMP, a second sampling switch S2
for switching a current path between the second current
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source DAC?2 and the second node n2 depending to the sam-
pling control signal SAMP, and a third sampling switch S3 for
switching a current path between the firs current source
DACS3 and the third node n3 depending to the sampling con-
trol signal SAMP. Each of the first to third sampling switches
51, S2 and S3 comprises a P type MOS transistor.

[0050] The detection switch part 17¢ includes a first detec-
tion switch D1 for switching a current path between the first
node n1 and the driving voltage adjusting part 174 depending
to the detection control signal DET, a second detection switch
D2 for switching a current path between the second node n2
and the driving voltage adjusting part 174 depending to the
detection control signal DET, and a third detection switch D3
for switching a current path between the third node n3 and the
driving voltage adjusting part 174 depending to the detection
control signal DET. Each of the first to third detection
switches D1, D2 and D3 comprises a P type MOS transistor.

[0051] Thedriving voltage adjusting part 174 adjusts levels
of the high potential driving voltages VOR, VOG and VOB
supplied to the pixels of the display panel 10 using the feed-
back voltages Vrf, Vgf and Vbf.

[0052] The voltage limiting part 18 includes a first limiting
element ZR connected to the R monitoring OLED MR in
parallel, a second limiting element ZG connected to the G
monitoring OLED MG in parallel, and a third limiting ele-
ment ZB connected to the B monitoring OLED MB in paral-
lel. Each ofthe first to third limiting elements ZR, ZG and ZB
comprises a zener diode having a breakdown voltage lower
than the maximum output voltage of the power IC 17. The first
limiting element ZR includes a cathode electrode connected
to the first node nl and an anode electrode connected to the
ground voltage source GND. The first limiting element ZR
forms a reverse current path flowing from the cathode elec-
trode to the anode electrode when a voltage larger than the
breakdown voltage thereof is applied to the first node nl. The
second limiting element ZG includes a cathode electrode
connected to the second node n2 and an anode electrode
connected to the ground voltage source GND. The second
limiting element ZG forms a reverse current path flowing
from the cathode electrode to the anode electrode when a
voltage larger than the breakdown voltage thereof is applied
to the second node n2. The third limiting element ZB includes
a cathode electrode connected to the third node n3 and an
anode electrode connected to the ground voltage source
GND. The third limiting element ZB forms a reverse current
path flowing from the cathode electrode to the anode elec-
trode when a voltage larger than the breakdown voltage
thereofis applied to the third node n3. Each of the first to third
limiting elements ZR, ZG and 7B restricts the potential levels
at first to third nodes nl, n2 and n3 to the levels of the
breakdown voltage thereof. Accordingly, it is possible to
resolve the technical problem that the level of the feedback
voltages Vrf, Vgf and Vbfare increased gradually under a low
temperature environment. On the other hand, the first to third
limiting elements ZR, ZG and ZB may have another break-
down voltage value so as to prevent a color coordinates of a
display video from being out of a reference range. For
example, the breakdown voltage of the first limiting element
ZR may be lower than those of the second and third limiting
elements ZG and ZB. From experiments, the inventor had
known that the color coordinate of the display video is very
excellent when the breakdown voltage of the first limiting
element ZR is 8.2 Volts, and the breakdown voltage of the
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second and third limiting elements ZG and 7ZB is 9.1 Volts in
case that the matrix output voltage of the power IC 17 is set to
12 Volts.

[0053] FIG. 7 shows the sampling control signal SAMP and
the detection control signal DET.

[0054] Hereinafter, the operations of sampling and detect-
ing the feedback voltages Vrf, Vgf and Vbf will be described
in detail with reference to the FIG. 7.

[0055] During a sampling period Ps, the sampling control
signal SAMP is generated as a low logic level and makes the
sampling switches S1 to S3 turned on. Also, the detection
control signal DET is generated as a high logic level and
makes the detection switches D1 to D3 turned off. Accord-
ingly, the first to third monitoring currents Ir, Ig and Ib flow
through the monitoring OLEDs MR, MG and MB connected
between the first to the third current sources DAC1, DAC2
and DAC3 and the ground voltage source GND. At this time,
the more the external temperature lower, the more potential
level at the nodes nl, n2 and n3 increase, because the resis-
tance components of the OLEDs MR, MG and MB are
increased when an external temperature is lower. According
to the embodiment of the invention, although the external
temperature is lower, the potential levels at the nodes n1 to n3
are restricted to the levels of the breakdown voltages of the
first to third limiting elements ZR, ZG and ZB by the first to
third limiting elements ZR, ZG and ZB.

[0056] During a detection period Pd, the sampling control
signal SAMP is reversed to the high logic level to make the
sampling switches S1 to S3 turned off, the detection control
signal DET is reversed to the low logic level to make the
detection switches D1 to D3 turned on. Accordingly, the
voltages of the nodes n1 to n3 are supplied to the power IC 17
as the feedback voltages Vrf, Vgf and Vbf. Herein, the maxi-
mum voltages at the nodes n1 to n3 are restricted to the levels
of the breakdown voltages of the first to third limiting ele-
ments ZR, ZG and 7B, respectively.

[0057] Above-mentioned sampling and detection opera-
tions are performed every frame. However, to simplify the
driving method, the sampling and detection operations are
performed at once by a few frames.

[0058] FIG. 8illustrates that the maximum adjusting values
of the high potential driving voltages VOR, VOG and VOB
are restricted to the maximum output voltage value Max of the
power IC 17 by the restriction of the feedback voltages Vrf,
Vegfand Vbf. In FIG. 8, X axis indicates the output voltage of
the power IC and Y axis indicates the external temperature.
[0059] Referring to FIG. 8, the high potential driving volt-
ages VOR, VOG and VOB are adjusted so that the more
external temperature is lower, the more high potential driving
voltages VOR, VOG and VOB are increased. However, the
high potential driving voltages VOR, VOG and VOB do not
exceed the maximum output voltage of the power IC 17. For
example, in case that the breakdown voltage of the first lim-
iting element Zr is 8.2 volts, the maximum value of the first
high potential driving voltage VOR is adjusted to 8.2 volts,
and the maximum values of the second and the third high
potential driving voltages VOG and VOB are adjusted to 9.1
volts because the power IC 17 adjusts the high potential
driving voltages VOR, VOG and VOB based on the feedback
voltages Vrf, Vgf'and Vbf so that the maximum voltages are
set to the breakdown voltages of the limiting elements ZR, ZG
and 7ZB.

[0060] As above-mentioned, the OLED display according
to the embodiment of the invention can prevent a defect of
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picture quality due to instability of the output voltage of the
power IC in a low temperature environment because it is
possible to adjust the high potential driving voltages within a
range of the maximum output voltage of the power IC by
restricting the maximum value of the feedback voltages using
the limiting elements which are connected with the pixel
monitoring part in parallel when the high potential driving
voltages supplied to the pixels are adjusted based on the
voltage values of the feedback voltages supplied from the
pixel monitoring part.

[0061] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
embodiments of the invention without departing from the
spirit or scope of the invention. For example, the embodiment
of the invention is described with reference to the OLED
display driven by the digital method, but may be applied to the
OLED display driven by the analog method. Thus, it is
intended that embodiments of the invention cover the modi-
fications and variations of this invention provided they come
within the scope of the appended claims and their equivalents.

What is claimed is:

1. An OLED display comprises:

a display panel having an effective display area in which
pixels displaying a gray scale are formed and a non-
display area in which a pixel monitoring part monitoring
adegree of deterioration of the pixels is formed, wherein
each of the pixels includes an organic light emitting
diode and a driving element;

apower [Csupplying a driving voltage to the display panel;
and

a voltage limiting part connected between the pixel moni-
toring part and the power IC to restrict voltage levels of
feedback voltages supplied from the pixel monitoring
part.

2. The OLED display of claim 1, wherein the power IC

comprises:

a current source part supplying constant monitoring cur-
rents to the pixel monitoring part;

a sampling switch part connected between the current
source part and the pixel monitoring part to sample
voltages applied to the pixel monitoring part;

a driving voltage adjusting part to which the voltage sup-
plied to the pixel monitoring part gets feedback and
adjusting levels of high potential driving voltages sup-
plied to the pixels using the feedback voltages; and
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a detection switch part connected between a node and the
driving voltage adjusting part to detect the feedback
voltages, wherein the node is between the sampling
switch part and the pixel monitoring part,

wherein the voltage limiting part restricts levels of the
voltages at the node to values lower than maximum
output values of the driving voltage adjusting part.

3. The OLED display of claim 2, wherein the node com-
prises a first node, a second node and the third node, and
wherein the pixel monitoring part comprises a R monitoring
OLED having an anode electrode connected to the first node
and a cathode electrode connected to a ground voltage source,
a G monitoring OLED MG an anode electrode connected to
the second node and a cathode electrode connected to the
ground voltage source, and a B monitoring OLED BR an
anode electrode connected to the third node and a cathode
electrode connected the ground voltage source.

4. The OLED display of claim 3, wherein the voltage
limiting part comprises a first limiting element for restricting
level of voltage applied to the first node, a second limiting
element restricting level of voltage applied to the second
node, and a third limiting element ZB restricting level of
voltage applied to the third node.

5. The OLED display of claim 4, wherein each of the first
to third limiting elements comprises a zener diode having a
breakdown voltage lower than a maximum output voltage of
the driving voltage adjusting part.

6. The OLED display of claim 5, wherein the cathode
electrodes of the first to the third limiting elements are con-
nected to the first to the third nodes, respectively, and the
anode electrodes of the first to the third limiting elements are
commonly connected to the ground voltage source.

7. The OLED display of claim 5, wherein a breakdown
voltage of the second limiting element is the same as that of
the second limiting element, a breakdown voltage of the first
limiting element is lower than those of the second and third
limiting elements

8. The OLED display of claim 2, wherein the detection
switch part is turned on during a turn-on petiod of the sam-
pling switch part in one frame period, and is turned off during
a turn-off period of the sampling switch part in the one frame
period.

9. The OLED display of claim 2, wherein the pixel moni-
toring part is formed on at least one side of the non-display
area
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