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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND ORGANIC LIGHT-EMITTING
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application Number 10-2015-0167757 filed on Nov. 27,
2015, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present disclosure relates to an organic light-
emitting display panel and an organic light-emitting diode
display device.

[0004] Description of Related Art

[0005] Organic light-emitting display devices, which have
recently come to prominence as display devices, employ
organic light emitting diodes (OLEDs) that emit light by
themselves, and have advantages such as a relatively fast
response speed, high light emitting efficiency, high levels of
brightness, and a wide viewing angle.

[0006] Such organic light-emitting display devices are
configured to arrange subpixels, in which OLEDs are
mounted, in a matrix pattern and control brightness of the
subpixels selected by a scanning signal, according to a data
grayscale.

[0007] In such organic light-emitting display devices,
organic light-emitting display panels are supplied with vari-
ous voltages and signals through a plurality of pads located
in a pad region in order to drive the subpixels.

[0008] The plurality of pads acting as conduits for sup-
plying the various voltages and signals to the organic
light-emitting display panels are designed to be separated
from each other and disconnected electrically.

[0009] In this context, a pad interval may be designed to
be significantly narrow, according to conditions such as
panel design, integrated circuit design, and so on. In this
instance, a problem may occur, in that when foreign objects
are present between the pads, a short circuit may occur
between the pads, and elements for forming an image, or the
like may not be able to be normally driven.

SUMMARY OF THE INVENTION

[0010] According to an embodiment of the present disclo-
sure, provide is an organic light-emitting display panel
including: an active area corresponding to an image display
region; and a non-active area corresponding to a region
outside of the active area, wherein the active area includes
a plurality of signal lines arranged in an array, wherein the
non-active area includes a pad region to which a source
driver IC is mounted, and a switching structure, wherein the
pad region includes a plurality of pads arranged in corre-
spondence with the array of the signal lines, and wherein the
switching structure includes: a common reference voltage
pad-connection terminal connected to a common reference
voltage pad of the display panel; a plurality of reference
voltage line-connection terminals connected to a plurality of
reference voltage lines of the display panel; and a switching
circuit to switch connections between the common reference
voltage pad-connection terminal and the plurality of refer-
ence voltage line-connection terminals.
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[0011] According to another embodiment of the present
disclosure, provide is an organic light-emitting display
device, including: the organic light-emitting display panel of
claim 1, wherein the organic-light emitting display panel
further includes: a plurality of subpixels, each of the plu-
rality of subpixels having an organic light-emitting diode
and a driving transistor driving the OLED are disposed in a
matrix pattern, wherein one data line is provided for each
row of the subpixels, one or two gate lines provided for each
column of subpixels, one driving voltage line provided for
one or more rows of the subpixels, and one reference voltage
line provided for each of the one or more rows of the
subpixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other objects, features and advan-
tages of the present disclosure will be more clearly under-
stood from the following detailed description when taken in
conjunction with the accompanying drawings, in which:
[0013] FIG. 1is a system configuration view of an organic
light-emitting display device according to the present dis-
closure;

[0014] FIG. 2 is a view of a subpixel structure of the
organic light-emitting display device according to the pres-
ent disclosure;

[0015] FIG. 3 is a view of a compensation circuit of the
organic light-emitting display device according to the pres-
ent disclosure;

[0016] FIG. 4 is a view illustrating a threshold voltage
sensing driving mode for a driving transistor of the organic
light-emitting display device according to the present dis-
closure;

[0017] FIG. 5 is a view illustrating a mobility sensing
driving mode for the driving transistor of the organic light-
emitting display device according to the present disclosure;
[0018] FIG. 6is a view of a signal line layout of an organic
light-emitting display panel according to the present disclo-
sure;

[0019] FIG. 7 is a view illustrating the realization of the
organic light-emitting display device according to the pres-
ent disclosure;

[0020] FIG. 8 is a view illustrating a part of a pad region
of the organic light-emitting display panel according to the
present disclosure;

[0021] FIG. 9 is a view illustrating a short circuit phe-
nomenon caused by foreign objects between a reference
voltage pad and an adjacent pad in the pad region of the
organic light-emitting display panel according to the present
disclosure;

[0022] FIG. 10 is a view illustrating a pad structure and a
multiplexer for protecting the reference voltage pad in the
organic light-emitting display panel according to the present
disclosure;

[0023] FIG. 11 is a view illustrating the multiplexer
located at the organic light-emitting display panel according
to the present disclosure;

[0024] FIG. 12 is a view illustrating a switching operation
of the multiplexer based on a driving mode of the organic
light-emitting display panel according to the present disclo-
sure;

[0025] FIG. 13 is a view illustrating structural character-
istics of the pad structure for protecting the reference voltage
pad in the organic light-emitting display panel according to
the present disclosure;
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[0026] FIG. 14 is a view illustrating a pad region of a film
on which a source driver integrated circuit is mounted and
the pad region of the organic light-emitting display panel
according to the present disclosure;

[0027] FIG. 15 is a view of a circuit diagram of the
multiplexer of the organic light-emitting display panel
according to the present disclosure;

[0028] FIG. 16 is another view of the circuit diagram of
the multiplexer of the organic light-emitting display panel
according to the present disclosure;

[0029] FIG. 17 is a timing chart of four switching element
control signals controlling switching operations over four
switching elements provided for the multiplexer of the
organic light-emitting display panel according to the present
disclosure;

[0030] FIG. 18 is a view simply illustrating the organic
light-emitting display panel according to the present disclo-
sure;

[0031] FIG. 19 is another view simply illustrating the
organic light-emitting display panel according to the present
disclosure; and

[0032] FIG. 20 is a view illustrating a position of the
multiplexer of the organic light-emitting display panel
according to the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0033] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings. Throughout this
document, reference should be made to the drawings, in
which the same reference numerals and signs will be used to
designate the same or like components. In the following
description of the present disclosure, detailed descriptions of
known functions and components incorporated herein will
be omitted in the instance that the subject matter of the
present disclosure may be rendered unclear thereby.

[0034] It will also be understood that, while terms such as
“first,” “second,” “A,” “B,” “(a),” and “(b)” may be used
herein to describe various elements, such terms are only
used to distinguish one element from another element. The
substance, sequence, order or number of these elements is
not limited by these terms. It will be understood that when
an element is referred to as being “connected to” or “coupled
to” another element, not only can it be “directly connected”
or “coupled to” the other element, but it can also be
“indirectly connected or coupled to” the other element via an
“Intervening” element. In the same context, it will be
understood that when an element is referred to as being
formed “on” or “under” another element, not only can it be
directly formed on or under another element, but it can also
be indirectly formed on or under another element via an
intervening element.

[0035] FIG.1is a system configuration view of an organic
light-emitting display (OLED) device 100 according to
example embodiments.

[0036] Referring to FIG. 1, the OLED device 100 includes
an OLED display panel 110 on which a plurality of data lines
DL and a plurality of gate lines GL intersecting the plurality
of data lines are disposed and a plurality of subpixels SB are
also disposed, a data driver 120 driving the plurality of data
lines DL, a gate driver 130 driving the plurality of gate lines
GL, and a controller 140 controlling the data driver 120 and
the gate driver 130.
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[0037] The controller 140 controls the data driver 120 and
the gate driver 130 by supplying a variety of control signals
to the data driver 120 and the gate driver 130.

[0038] The controller 140 starts scanning based on a
timing set in each frame, converts external input image data,
outputs converted image data to those suitable for a data
signal format used in the data driver 120 and outputs the
converted image data, and controls data driving at an appro-
priate point of time according to the scanning.

[0039] Such a controller 140 may be a timing controller
used in conventional display technologies, or another con-
troller, including a timing controller, to implement further
control functions.

[0040] The data driver 120 drives the plurality of data
lines DL by supplying data voltages to the plurality of data
lines DL. Here, the data driver 120 is referred to as a “source
driver.”

[0041] The data driver 120 may include at least one source
driver integrated circuit SDIC to drive the plurality of data
lines.

[0042] The gate driver 130 sequentially drives the plural-
ity of gate lines GL by sequentially supplying a scanning
signal to the plurality of gate lines GL. Here, the gate driver
120 is also referred to as a “scan driver.”

[0043] The gate driver 130 may include at least one gate
driver integrated circuit GDIC.

[0044] The gate driver 130 sequentially supplies an on-
voltage signal or an off-voltage signal to the plurality of gate
lines GL under the control of the controller 140.

[0045] When a specific gate line is opened by the gate
driver 130, the data driver 120 supplies the image data
received from the controller 140 which is converted into a
data voltage in analog form, and supplies the converted
image data to the plurality of data lines DL.

[0046] Although the data driver 120 is positioned on one
side (e.g. an upper side or a lower side) of the OLED display
panel 110 as in FIG. 1, the data driver may be positioned on
opposite sides (e.g. upper and lower sides) of the OLED
panel 110 according to a driving scheme, a panel design
method, or the like.

[0047] Although the gate driver 130 is positioned on one
side (e.g. a left side or a right side) of the OLED display
panel 110 as in FIG. 1, the gate driver may be positioned on
opposite sides (e.g., a left side and a right side) of the OLED
panel 110 according to a driving scheme, a panel design
method, or the like.

[0048] The controller 140 receives a variety of timing
signals, as well as input image data, from an external device
(e.g. a host system). The variety of timing signals may
include a vertical synchronization signal Vsyne, a horizontal
synchronization signal Hsync, an input data enable signal
DE, a clock signal CLK, or the like.

[0049] The controller 140 receives timing signals, such as
the vertical synchronization signal Vsyne, the horizontal
synchronization signal Hsync, the input data enable signal
DE, the clock signal, or the like, generates a variety of
control signals, and outputs the control signals to the data
driver 120 and the gate driver 130 in order to control the data
driver 120 and the gate driver 130.

[0050] For example, the controller 140 may output a
variety of gate control signals (GCSs) including a gate start
pulse (GSP), a gate shift clock (GSC) signal and a gate
output enable (GOE) signal in order to control the gate
driver 130.
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[0051] Here, the gate start pulse (GSP) controls the opera-
tion start timing of one or more gate driver ICs of the gate
driver 130. The gate shift clock (GSC) signal is a clock
signal commonly input to the one or more gate driver ICs to
control the shift timing of a scanning signal (gate pulse). The
gate output enable (GOE) signal designates the timing
information of the one or more gate driver ICs.

[0052] The controller 140 outputs a variety of data control
signals (DCSs) including a source start pulse (SSP), a source
sampling clock (SSC) signal and a source output enable
(SOE) signal in order to control the data driver 120.
[0053] Here, the source start pulse (SSP) controls the data
sampling start timings of one or more source driver ICs,
respectively. The source sampling clock (SSC) signal 1s a
clock signal to control the data sampling timings of the
source driver 1Cs, respectively. The source output enable
(SOE) signal controls the output timing of the data driver
120.

[0054] Each of the source driver ICs SDIC is connected to
the bonding pad of the OLED display panel 110 by a tape
automated bonding (TAB) method or a chip on glass (COG)
method, or is directly disposed on the OLED display panel
110. In some instance, each source driver IC may be
integrated with the OLED display panel 110. In addition,
each of the source driver ICs SDIC may be embodied in a
chip-on-film (COF) method, whereby each source driver IC
is mounted on a film connected to the OLED panel 110.
[0055] Each of the source driver ICs SDIC includes a shift
register, a latch circuit, a digital-to-analog converter (DAC),
an output buffer, and the like.

[0056] In some instances, each source driver IC SDIC may
further include an analog-to-digital converter (ADC).
[0057] Each of the gate driver ICs GDIC is connected to
the bonding pad of the OLED display panel 110 by a tape
automated bonding (TAB) method or a chip on glass (COG)
method, or is directly disposed on the OLED display panel
110 in a gate in panel type. In some instances, each gate
driver IC GDIC may be integrated with the OLED display
panel 110. In addition, each of the gate driver ICs GDIC may
be embodied in a chip-on-film (COF) method, whereby each
source driver IC is mounted on a film connected to the
OLED panel 110.

[0058] Each of the gate driver ICs GDIC includes a shift
register, a level shifter, and the like.

[0059] Each of the subpixels SP disposed on the OLED
panel 110 may include circuit elements such as a transistors
or the like.

[0060] For example, each subpixel SP includes an OLED,
and circuit elements, such as a driving transistor driving the
OLED.

[0061] Types and numbers of the circuit elements of the
respective subpixels may be arbitrarily determined accord-
ing to functions and design methods of the circuit elements.
[0062] FIG. 2 illustrates an example of the subpixel struc-
ture of the OLED display device 100 according to embodi-
ments of the present disclosure, and FIG. 3 illustrates an
example of a compensation circuit of the OLED device
according to embodiments of the present disclosure.
[0063] Referring to FIG. 2, in the OLED display device
100 according to embodiments of the present disclosure,
each subpixel may basically include an OLED, a driving
transistor DRT driving the OLED, a switching transistor
SWT supplying a data voltage to a second node N2 corre-
sponding to a gate node of the driving transistor DRT, and

Jun. 1, 2017

storage capacitor Cstg serving to maintain a predetermined
voltage corresponding to a data voltage corresponding to an
image signal voltage or a voltage corresponding thereto for
a period of a single frame.

[0064] The OLED may include a first electrode (e.g. an
anode electrode), an organic layer, and a second electrode
(e.g. a cathode electrode).

[0065] The driving transistor DRT drives the OLED by
supplying a driving current to the OLED.

[0066] A first node N1 of the driving transistor DRT may
be electrically connected to the first electrode of the OLED,
and may correspond to a source node or a drain node. A
second node N2 of the driving transistor DRT may be
electrically connected to a source node or a drain node of the
switching transistor SWT, and may correspond to a gate
node. A third node N3 of the driving transistor DRT may be
electrically connected to a driving voltage line DVL through
which a driving voltage EVDD is supplied, and may corre-
spond to a drain node or a source node.

[0067] The driving transistor DRT and the switching tran-
sistor SWT may be an n-transistor or a p-transistor as shown
in FIG. 2.

[0068] The switching transistor SWT is electrically con-
nected between a data line DL and the second node N2 of the
driving transistor DRT and may be controlled by a scanning
signal SCAN applied to the gate node via the gate line.
[0069] The switching transistor SWT may be turned on by
the scanning signal SCAN to transmit the data voltage Vdata
supplied from the data line DL to the second node N2 of the
driving transistor DRT.

[0070] The storage capacitor Cstg may be electrically
connected between the first node N1 and the second node N2
of the driving transistor DRT.

[0071] The storage capacitor Cstg is not a parasitic capaci-
tor (e.g. Cgs, Cgd. etc.) that is an internal capacitor disposed
between the first node N1 and the second node N2 of the
driving transistor DRT, but an external capacitor that is
intentionally disposed outside of the driving capacitor DRT.
[0072] In the meantime, in the OLED display device 100
according to embodiments of the present disclosure, the
circuit elements, such as the OLED, the driving transistor
DRT, or the like, may deteriorate along with an increase in
driving time of respective subpixels SPs.

[0073] Therefore, inherent characteristics (e.g. a threshold
voltage, mobility, etc.) of the circuit elements such as the
OLED, the driving transistor DRT or the like may change.
[0074] Such changes in the characteristics of the circuit
elements may produce differences in degrees of luminance
of corresponding subpixels. Thus, changes in the character-
istics of the circuit elements may be conceptually the same
as differences in degrees of luminance of the subpixel.
[0075] Further, degrees of changes in characteristics
between circuit elements may differ from each other depend-
ing on a difference in degrees of deterioration of respective
circuit elements.

[0076] Such differences in characteristics between circuit
elements may lead to differences in degrees of luminance
between subpixels. Thus, differences in characteristics
between circuit elements may be conceptually the same
concept as differences in degrees of luminance between
subpixels.

[0077] The above-mentioned changes in luminance of
subpixels and the differences in luminance between subpix-
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els may lead to problems, such as inaccurate expression of
luminance of subpixels, image failure, or the like, arising.
[0078] Here, the characteristics of circuit elements (here-
inafter also referred to as “subpixel characteristics”) may
include, for example, a threshold voltage, mobility, and the
like of the driving transistor DRT. In some instances, a
threshold voltage of the OLED may be included.

[0079] The OLED display device 100 according to
embodiments may provide a function of sensing (measuring)
changes in luminance of subpixels and differences in lumi-
nance between subpixels (changes in characteristics of cir-
cuit elements and differences in characteristics between
circuit elements) and a function of compensating for
changes in luminance of subpixels and differences in lumi-
nance between subpixels based on a sensed result.

[0080] The OLED display device 100 may include a
corresponding subpixel structure and a compensation circuit
having sensing and compensation configurations in order to
provide sensing and compensation functions for changes in
luminance of subpixels and differences in luminance
between subpixels.

[0081] Referring to FIG. 2, each of subpixels, which are
disposed on the OLED panel 110 according to embodiments,
may include, for example, a sensing transistor SENT, in
addition to the OLED, the driving transistor DRT, the
switching transistor SWT, and the storage capacitor Cstg.
[0082] Referring to FIG. 2, the sensing transistor SENT is
electrically connected between the first node N1 of the
driving transistor DRT and a reference voltage line RVL
supplying a reference voltage Vref, and is controlled by a
sensing signal SENSE, i.e. a kind of scanning signal, applied
to the gate node.

[0083] The sensing transistor SENT is turned on by the
sensing signal SENSE to apply the reference voltage Vref
supplied via the reference voltage line RVL to the first node
N1 of the driving transistor DRT.

[0084] In addition, the sensing transistor SENT may be
utilized as a voltage sensing path for the first node N1 of the
driving transistor DRT.

[0085] In the meantime, the scanning signal SCAN and
the sensing signal SENSE may be a separate gate signal. In
this instance, the scanning signal SCAN and the sensing
signal SENSE may be respectively applied to the gate node
of the switching transistor SWT and the gate node of the
sensing transistor SENT via different gate lines.

[0086] In some instances, the scanning signal SCAN and
the sensing signal SENSE may be the same gate signal. In
this instance, the scanning signal SCAN and the sensing
signal SENSE may be commonly applied to the gate node of
the switching transistor SWT and the gate node of the
sensing transistor SENT via the same gate lines.

[0087] Referring to FIG. 3, the OLED display device 100
according to embodiments may include a sensing unit 310,
a memory 320, and a compensation unit 330. The sensing
unit 310 may be electrically connected to the reference
voltage line RVL disposed on the OLED panel 110 so as to
sense a variation in characteristics of the OLED and/or a
difference in characteristics between subpixels and output
sensing data. The memory 320 stores the sensing data
therein. The compensation unit 330 carries out a compen-
sation process to compensate for the variations in charac-
teristics of the OLED and/or the difference in characteristics
between subpixels based on the sensing data.
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[0088] The sensing unit 310 may include at least one
analog-to-digital converter (ADC).

[0089] Respective ADCs may be internally or externally
provided to the source drive ICs SDIC.

[0090] If the sensing unit 310 is implemented with the
ADC in the source driver IC serving as a transmitter of the
reference voltage line RVL, the sensing unit is able to
effectively provide image driving and sensing driving,
because the reference voltage line RVL is commonly used
during image driving and the sensing driving.

[0091] The compensation unit 330 may be internally or
externally provided to the controller 140.

[0092] The sensing data output from the sensing unit 310
may have a low voltage differential signaling (LVDS) data
format, for example.

[0093] The OLED display device 100 according to
embodiments of the present disclosure may further include
first and second switches SW1 and SW2 to control the
sensing driving, i.e. to set a voltage state of the first node N1
of the driving transistor DRT in a subpixel to a state required
for sensing subpixel characteristics.

[0094] Supply of the reference voltage Vref to the refer-
ence voltage line RVL may be controlled by the first switch
SWI1.

[0095] When the first switch SW1 is turned on, the refer-
ence voltage Vref may be applied to the first node N1 of the
driving transistor DRT via the sensing transistor SENT
turned-on through the reference voltage line RVL.

[0096] In the meantime, when a voltage of the first node
N1 of the driving transistor DRT has a voltage state reflect-
ing characteristics of a subpixel, a voltage of the reference
voltage line RVL, which may have the same potential as that
of the first node N1 of the driving transistor DRT, may also
have a voltage state that reflects characteristics of the
subpixel. Here, a line capacitor formed on the reference
voltage line RVL may be charged with the voltage that
reflects the characteristics of the subpixel.

[0097] When the voltage of the first node N1 of the driving
transistor DRT has the voltage state that reflects the char-
acteristics of the subpixel, the second switch SW2 is turned
on 5o that the sensing unit 310 and the reference voltage line
RVL can be connected together.

[0098] Therefore, the sensing unit 310 senses the voltage
of the reference voltage line RVL that shows the voltage
state reflecting the characteristics of the subpixel, i.e. the
voltage of the first node N1 of the driving transistor DRT.
Here, the reference voltage line RVL is also referred to as a
“sensing line”.

[0099] Such a reference voltage line RVL may be
arranged, for example, in an amount of one per row of
subpixels or one per two or more rows of subpixels.
[0100] For example, when a pixel is composed of four
subpixels (red, white, green, and blue subpixels), a reference
voltage line RVL may be arranged in an amount of one per
each row of pixels including four rows of subpixels (rows of
red, white, green, and blue subpixels).

[0101] When connected to the reference voltage line RVL,
the sensing unit 310 senses the voltage of the first node N1
of the driving transistor DRT (the voltage of the reference
voltage line RVL or the voltage charged in the line capacitor
on the reference voltage line RVL).

[0102] The voltage sensed by the sensing unit 310 may be
a threshold voltage Vth of the driving transistor DRT or a
voltage value Vdata-Vth or Vdata-AVth including a thresh-
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old voltage differential AVth, or a voltage value for sensing
mobility of the driving transistor DRT.

[0103] A brief description will now be made of threshold
voltage-sensing driving and mobility-sensing driving for the
driving transistor DRT.

[0104] FIG. 4 is a view illustrating a threshold voltage-
sensing driving mode for the driving transistor DRT of the
OLED display device 100.

[0105] During the threshold voltage-sensing driving for
the driving transistor DRT, the first and second nodes N1 and
N2 of'the driving transistor DRT are initialized to a reference
voltage Vref and a data voltage Vdata for the threshold
voltage-sensing driving, respectively.

[0106] Thereafter, as the first switch SW1 is in an off state,
the first node N1 of the driving transistor DRT floats.
[0107] Accordingly, the voltage of the first node N1 of the
driving transistor DRT is boosted.

[0108] The voltage of the first node N1 of the driving
transistor DRT is gradually increased to a saturated state.
[0109] The saturated voltage of the first node N1 of the
driving transistor DRT may correspond to the difference
between the data voltage Vdata and the threshold voltage
Vth or the difference between the data voltage Vdata and the
threshold voltage differential AVth.

[0110] When the voltage of the first node N1 of the driving
transistor DRT is saturated, the sensing unit 310 senses the
saturated voltage of the first node N1 of the driving transistor
DRT.

[0111] The voltage Vsen sensed by the sensing unit 310
may be a voltage Vdata-Vth obtained by subtracting the
threshold voltage Vth from the data voltage Vdata, or a
voltage Vdata-AVth obtained by subtracting the threshold
voltage differential AVth from the data voltage Vdata.
[0112] FIG. 5 is a view illustrating the mobility-sensing
driving mode for the driving transistor DRT of the OLED
display device 100 according to embodiments of the present
disclosure.

[0113] During the mobility-sensing driving, the first and
second nodes N1 and N2 of the driving transistor DRT are
initialized to the reference voltage Vref and the data voltage
Vdata for the mobility-sensing driving, respectively.
[0114] Thereafter, as the first switch SW1 is opened, the
first node N1 of the driving transistor DRT floats.

[0115] Accordingly, the voltage of the first node N1 of the
driving transistor DRT starts to be boosted.

[0116] A boosting rate of the voltage of the first node N1
of the driving transistor DRT (a variation rate AV of a
voltage increase over time) changes depending on a current
capacity, i.e. mobility, of the driving transistor DRT.
[0117] That is, as the driving transistor DRT has a greater
current capacity (mobility), the voltage of the first node N1
of the driving transistor DRT increases more sharply.
[0118] After the voltage of the first node N1 of the driving
transistor DRT has been increased for a predetermined
period of time, the sensing unit 310 senses the increased
voltage of the first node N1 of the driving transistor DRT
(i.e. the voltage of the reference voltage line RVL that is also
increased along with the increase in the voltage of the first
node N1 of the driving

[0119] With the sensing driving for the threshold voltage
or mobility, the sensing unit 310 converts a sensed voltage
Vsen for sensing the threshold voltage or mobility to a
digital value and produces and outputs sensing data includ-
ing the converted digital value (sensed value).
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[0120] The sensing data output from the sensing unit 310
may be stored in the memory 320, or may be provided to the
compensation unit 330.

[0121] The compensation unit 330 may determine the
characteristics (e.g. a threshold voltage, mobility) or
changes in the characteristics (e.g. changes in the threshold
voltage or mobility) of the driving transistor DRT in corre-
sponding subpixels, based on the sensing data stored in the
memory 320 or provided from the sensing unit 310, and then
carry out a process of compensating for the characteristics.
[0122] Here, the changes in the characteristics of the
driving transistor DRT may correspond to changes in current
sensing data relative to previous sensing data or reference
sensing data.

[0123] In addition, a difference in the characteristics
between the driving transistors DRT may be determined by
comparing the characteristics or changes in the characteris-
tics between the driving transistors DRT. In the instance in
which the changes in the characteristics of the driving
transistor DRT correspond to the changes of the current
sensing data relative to the reference sensing data, the
difference in the characteristics between the driving transis-
tors DRT (i.e. the difference in luminance levels of subpix-
els) may be determined based on the changes in the char-
acteristics of the driving transistor DRT.

[0124] The process of compensating for the characteristics
may include a process of compensating for a threshold
voltage of the driving transistor DRT, and a process of
compensating for mobility of the driving transistor DRT.
[0125] The compensation process for the threshold volt-
age may include a process of calculating a compensation
value for compensating for the difference in the threshold
voltage (change in the threshold voltage), and storing the
calculated compensation value in the memory 320, or pro-
cessing corresponding image data with the calculated com-
pensation value.

[0126] The compensation process for the mobility may
include a process of calculating a compensation value for
compensating for the difference in the mobility (change in
the mobility), and storing the calculated compensation value
in the memory 320, or processing corresponding image data
with the calculated compensation value.

[0127] The compensation unit 330 may process the image
data with the compensation process for the threshold voltage
or mobility, and supply the processed data to a correspond-
ing source driver IC SDIC in the data driver 120.

[0128] Accordingly, the corresponding source driver IC
SDIC converts the processed data processed by the com-
pensation unit 330 to a data voltage via a digital-to-analog
converter (DAC) 340, and supplies the converted data
voltage to a corresponding subpixel, so that the compensa-
tion for the characteristics (threshold voltage, mobility) of
the subpixel is actually performed.

[0129] With the compensation for the characteristics of the
subpixels, the difference in luminance between the subpixels
is reduced or prevented, thereby improving image quality.
[0130] Inthe meantime, a plurality of subpixels SP defined
by a plurality of data lines DL and a plurality of gate lines
GL are arranged in a matrix pattern in the OLED panel 110.
[0131] In addition, to drive the subpixels SP, respective
subpixels SP further require a driving voltage EVDD and a
reference voltage Vref in addition to the data voltage and the
scanning signal.
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[0132] Thus, in addition to the plurality of data lines DL
and the plurality of gate lines GL, a plurality of driving
voltage lines DVL and a plurality of reference voltage lines
RVL may be further arranged in the OLED panel 110.
[0133] For example, in the OLED panel 110, one data line
DL may be provided for each row of subpixels; one or two
gate lines GL may be provided for each column of subpixels;
one driving voltage line DVL may be provided for one or
more rows of subpixels; and one reference voltage line RVL
may be provided for each of the one or more rows of
subpixels.

[0134] An arrangement of signal lines in the OLED panel
110 will now be described with reference to FIG. 6.
[0135] FIG. 6 illustrates an example of an arrangement of
signal lines in the OLED panel 110 according to embodi-
ments of the present disclosure, wherein the signal lines are
arranged in a region in which eight rows of subpixels are
disposed.

[0136] Referring to FIG. 6, 16 subpixels SP11, SP12, . ..
,and SP18, Sp21,SP22, ..., SP28 are provided in the region
in which eight rows of subpixels are arranged.

[0137] In the region in which eight rows of subpixels are
arranged, column lines, such as eight data lines DL, . . .,
and DL8, two driving voltage lines DVL1, DVL2, and two
reference voltage lines RVL1, RVL2, are arranged.

[0138] FIG. 6 illustrates an example structure of subpixels
in which a switching transistor SWT and a sensing transistor
SENT in each of the subpixels receive a scanning signal
SCAN and a sensing signal SENSE via the same gate line,
wherein one gate line may be provided for each column of
subpixels.

[0139] That is, the subpixels SP11, SP12, . . ., and SP18
included in a first column of subpixels are supplied with a
gate signal (a scanning signal, a sensing signal) from a first
gate line GL1. The subpixels SP21, SP22, . . ., and SP28
included in a second column of subpixels are supplied with
a gate signal (a scanning signal, a sensing signal) from a
second gate line GL.2.

[0140] Each of eight data lines DL1, . .
respectively arranged to a row of subpixels.
[0141] Referring to FIG. 6, each of the two driving voltage
lines DVL1 and DVL2 is respectively arranged to four rows
of subpixels.

[0142] For example, DVL2 supplies the driving voltage
EVDD to the subpixels SP13, SP14, SP15, SP1e, . . .
included in third, fourth, fifth, and sixth rows of subpixels.
[0143] Referring to FIG. 6, each of the two reference
voltage lines RVL1 and RVL2 is respectively arranged to
four rows of subpixels.

[0144] For example, RVL1 supplies the driving voltage
EVDD to the subpixels SP11, SP12, SP13, SP14, . . .
included in first, second, third, and fourth rows of subpixels.
[0145] Inaddition, RVL1 is used as a sensing line through
which the subpixels SP11, SP12, SP13, SP14, . . . included
in the first, second, third, and fourth rows of subpixels are
sensed.

[0146] Referring to FIG. 6, for symmetry of a panel
structure, two data lines DL1 and DL2 are arranged between
the first and second rows of subpixels. The first driving
voltage line DVL1 is disposed on one side of the first row
of subpixels, and the second driving voltage line DVL2 is
disposed on the other side of the fourth row of subpixels.
Further, one reference voltage line RVL1 is disposed
between the second and third rows of subpixels.

., and DL8 is
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[0147] An example arrangement of the signal lines
arranged in a line array shown in FIG. 6 will now be
described.

[0148] FIG. 7 is an illustrative view of an organic light-
emitting display device 100 according to embodiments of
the disclosure.

[0149] Referring to FIG. 7, a data driver 120 may include
at least one source driver integrated circuit SDIC, and a gate
driver 130 may include at least one gate driver integrated
circuit GDIC.

[0150] Each of'the source driver ICs SDIC may be embod-
ied in a chip on film (COF) method.

[0151] In this instance, each of the source driver ICs SDIC
is mounted on a film FL connected to one side of the organic
light-emitting display panel 110.

[0152] Each of the gate driver ICs GDIC may be embod-
ied in a chip on film (COF) method.

[0153] In this instance, each of the gate driver ICs GDIC
is mounted on a film FL connected to one side of the organic
light-emitting display panel 110.

[0154] The organic light-emitting display device 100
according to embodiments of the disclosure may include at
least one source printed circuit board (PCB) SPCB required
for circuit connection for at least one source driver IC SDIC,
and a control PCB CPCB to which control components and
a variety of electric devices are mounted.

[0155] A film to which the source driver IC SDIC is
mounted may be connected to one side of the at least one
source PCB.

[0156] The control PCB CPCB may be connected with the
other side of the at least one source PCB through a flexible
flat cable (FFC).

[0157] The at least one source PCB SPCB and the control
PCB CPCB may be integrated into a single PCB.

[0158] In the meantime, the organic light-emitting display
panel 110 consists of an active area A/A corresponding to an
image display region, and a non-active area N/A correspond-
ing to a region outside of the active area A/A.

[0159] The non-active area N/A includes a pad region to
which a source driver IC SDIC mounted film FL is bonded.
[0160] The pad region on the non-active area N/A of the
organic light-emitting display panel 110 will now be
described in detail with reference to FIG. 8.

[0161] FIG. 8 is a view illustrating a portion of pad region
800 of the organic light-emitting display panel 110 accord-
ing to embodiments.

[0162] Referring to FIG. 8, the active area A/A may
include signal lines DVL1, DL1, DL2, RVL1, DL3, DL4,
DVL2, DL5, DL6, RVL2, DL7, and DL8 that are arranged
in a signal line array shown in FIG. 6.

[0163] Referring to FIG. 8, the non-active area N/A is
provided with a pad region 800 on which pads DV1, DATI,
DAT2, RV1, DAT3, DAT4, DV2, DAT5, DAT6, RV2,
DAT7, and DAT8 bonded with film pads of the SDIC-
mounted film FL are positioned.

[0164] The pads DV1, DAT1, DAT2, RV1, DAT3, DAT4,
DV2, DATS, DAT6, RV2, DAT7, and DATS8 positioned on
the pad region 800 of the non-active area N/A may be
arranged in correspondence with an array of signal lines
DVLI1, DL1, DL2, RVL1, DL3, DL4, DVL2, DL5, DL6,
RVL2, DL7, and DL8 in the active area A/A.

[0165] The sizes of the pads DV1, DAT1, DAT2, RV1,
DAT3, DAT4, DV2, DATS, DAT6, RV2, DAT7, and DATS
positioned on the pad region 800 in the non-active area N/A
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may be the same, or otherwise may differ from each other
depending on types of voltage concerned.

[0166] FIG. 9 is a view showing a short circuit phenom-
enon that occurs due to foreign objects between the refer-
ence voltage pads RV1, RV2 and neighboring pads DAT?2,
DAT3, DAT6, and DAT7 in the pad region of the organic
light-emitting display panel 110 according to embodiments.
[0167] Referring to FIG. 9, in the pad region 800, the first
reference voltage pad RV1 is disposed adjacent to the second
data pad DAT?2 and the third data pad DAT 3.

[0168] When the organic light-emitting display device 100
requires both high resolution and a multi-function, distances
D1 of'the first reference voltage pad RV1 to the second data
pad DAT?2 and to the third data pad DAT3 are essentially
made smaller.

[0169] In this instance, there is an increased possibility
that foreign objects are present between the first reference
voltage pad RV1 and the second data pad DAT2 or between
the first reference voltage pad RV1 and the third data pad
DAT3.

[0170] If foreign objects are present between the first
reference voltage pad RV1 and the second data pad DAT2
and/or between the first reference voltage pad RV1 and the
third data pad DAT3, a short circuit occurs between the first
reference voltage pad RV1 and the second data pad DAT2
and/or between the first reference voltage pad RV1 and the
third data pad DAT3.

[0171] Thus, a problem may occur that, during the image
driving or sensing driving, a supply of a data voltage to the
second data line DL.2 and/or the third data line DL3 through
the second data pad DAT2 and/or the third data pad DAT3
becomes abnormal.

[0172] Further, a problem may also occur that, during the
image driving or sensing driving, a supply of a reference
voltage to the first reference voltage line RVL1 of the active
area A/A through the first reference voltage pad RV1
becomes abnormal.

[0173] In the meantime, when the sensing unit 310 senses
the voltage of the first reference voltage line RVL1 accord-
ing to the sensing driving, the sensing unit 310 senses a
voltage of the first reference voltage line RVL1 (ie. a
voltage of the first node N1 of the driving transistor DRT)
connected via the first reference voltage pad RV1. Here, if
the first reference voltage pad RV1 is short-circuited with at
least one of the second data pad DAT2 and the third data pad
DATS3, the sensing unit 310 obtains an inaccurate sensing
value.

[0174] Thus, an inaccurate compensation is carried out for
rows of subpixels able to be connected to the first reference
voltage line RVL1, a failed image-forming phenomenon
may occur on an image-forming region in which rows of
subpixels able to be connected to the first reference voltage
line RVL1 are disposed. Such a failed image-forming phe-
nomenon is called “line defect”.

[0175] The organic light-emitting display panel 110
according to embodiments of the present disclosure thus
includes unique pad and reference voltage switching struc-
tures for protecting reference voltage pads.

[0176] FIG. 10 is a view illustrating pad and switching
structures of the organic light-emitting display panel 110 for
protecting reference voltage pads, and FIG. 11 is a view
illustrating a multiplexer 1000 as the switching structure in
the organic light-emitting display panel 110.
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[0177] Referring to FIG. 10, the organic light-emitting
display panel 110 has the pad structure and the switching
structure for protecting the reference voltage pads.

[0178] Referring to FIG. 10, to drive a plurality of sub-
pixels SP, each of the plurality of subpixels having an
organic light-emitting diode (OLED) and a driving transistor
DRT driving the OLED, one data line DL may be provided
for each row of subpixels, one or two gate lines GL may be
provided for each column of subpixels, one driving voltage
line DVL may be provided for one or more rows of sub-
pixels, and one reference voltage line RVL may be provided
for one or more rows of subpixels, in the active area A/A of
the organic light-emitting display panel 110.

[0179] The reference voltage line RVL provided on the
organic light-emitting display panel 110 may be electrically
connected to the sensing unit 310.

[0180] In the meantime, the non-active area N/A of the
organic light-emitting display panel 110 may have the
switching structure serving to divide and output a reference
voltage Vref input to a single voltage input point to two or
more voltage output points or selectively output the refer-
ence voltage to one of the two or more reference voltage
output points, or to transmit one of voltages of two or more
reference voltage lines to the sensing unit 310, in order to
protect the reference voltage pads.

[0181] Such a switching structure may be embodied with
one or more multiplexers 1000.

[0182] Referring to examples of FIGS. 10 and 11, each of
the multiplexers 1000 may include a single common refer-
ence voltage pad-connection terminal 1110 serving as a
reference voltage-input point and a sensing voltage-output
point, n reference voltage line-connection terminals 1120-1,
1120-2, . . . serving as a reference voltage-input point and a
sensing voltage-output point, and a switching circuit 1130
serving to switch connections between the single common
reference voltage pad-connection terminal 1110 and the n
reference voltage line-connection terminals 1120-1, 1120-2,

[0183] Here, n is the number of the reference voltage lines
RVL connected to one multiplexer 1000, wherein n is a
natural number of 2 or more.

[0184] For the sake of easy explanation, it is assumed in
the following description that one multiplexer 1000 was
connected to two reference voltage lines RVL1, RVL2. That
is, it is assumed that one multiplexer 1000 includes two
reference voltage line-connection terminals 1120-1, 1120-2.
[0185] Referring to FIG. 10, in the organic light-emitting
display panel 110, there are two (i.e. n=2) reference voltage
lines RVL1, RVL2 on a basis of eight rows of subpixels.
[0186] Thus, the pad region of the non-active area N/A
may be provided with two (i.e. n=2) reference voltage pads
RV1, RV2 corresponding to the two reference voltage lines
RVL1, RVL2 as in FIG. 8.

[0187] However, to protect the reference voltage pads, the
pad region 800 of the non-active area N/A of the organic
light-emitting display panel 110 may be provided with a
single common reference voltage pad comRY, instead of the
two reference voltage pads RV1, RV2, as illustrated in FIG.
10.

[0188] According to the above-mentioned pad structure
and switching structure, the single common reference volt-
age pad-connection terminal 1110 of the multiplexer 1000 is
electrically connected to the single common reference volt-
age pad comRV provided on the non-active area N/A.



US 2017/0154579 Al

[0189] The two (i.e. n=2) reference voltage line-connec-
tion terminals 1120-1, 1120-2 of the multiplexer 1000 may
be electrically connected to the two reference voltage lines
RVL1, RVL2 provided on the active area A/A of the organic
light-emitting display panel 110.

[0190] The switching circuit 1130 of the multiplexer 1000
serves to switch connections between the single common
reference voltage pad-connection terminal 1110 and the 2
(i.e. n=2) reference voltage line-connection terminals 1120-
1, 1120-2.

[0191] As described before, with the pad structure in
which the single common reference voltage pad comRYV is
provided instead of the two reference voltage pads RV1,
RV2, and the multiplexer 1000 for connections between the
single common reference voltage pad comRV and the two
reference voltage lines EVL1, RVL2, the number of the
reference voltage pads provided in the pad region 800 is
reduced, thereby reducing a possibility of a short circuit
caused by foreign objects between the common reference
voltage pad comRV and an adjacent pad.

[0192] Accordingly, accurate image driving may be
obtained using the n reference voltage lines RVL1, RVL2, .
.., RVLn, and an accurate sensing operation may also be
obtained through the two reference voltage lines RVL1,
RVL2.

[0193] An array structure of signal lines in the active area
A/A and a pad structure in the pad region 800 of the
non-active area N/A will now be described again in detail on
a basis of eight rows of subpixels with reference to FIG. 10.
[0194] Referring to FIG. 10, in eight rows of subpixels, the
active area A/A includes a first driving voltage line DVL1,
first and second data lines DL1, DL2, a first reference
voltage line RVL1, third and fourth data lines DL3, DL4, a
second driving voltage line DVL2, fifth and sixth data lines
DL5, DL6, a second reference voltage line RVL2, and
seventh and eighth data lines DL7, DL8 disposed sequen-
tially.

[0195] Further, the pad region 800 of the non-active area
N/A includes a first driving voltage pad DV1, first to fourth
data pads DAT1, DAT2, DAT3, DAT4, a second driving
voltage pad DV2, fifth and sixth data pads DATS, DATS, a
common reference voltage pad comRV, and seventh and
eighth data pads DAT7, DATS disposed sequentially.
[0196] Referring to FIG. 10, the first and second driving
voltage lines DVL1, DVL2 are respectively connected to the
first and second driving voltage pads DV1, DV2.

[0197] The first to eight data lines DL1, DL2, DL3, DL 4,
DL5, DL6, DL7, DL8 are respectively connected to the first
to eight data pads DAT1, DAT2, DAT3, DAT4, DATS,
DAT6, DAT7, DATS.

[0198] Further, the first and second reference voltage lines
RVL1, RVL2 are respectively connected to the common
reference voltage pad comRV through the multiplexer 1000.
[0199] As described before, with the unique pad structure
in which the single common reference voltage pad comRV
is provided instead of the two reference voltage pads RV1,
RV2, the number of the reference voltage pads provided in
the pad region 800 is reduced, thereby reducing a possibility
of a short circuit caused by foreign objects between the
common reference voltage pad comRV and an adjacent pad.
[0200] FIG. 12 is a view illustrating a switching operation
of the multiplexer 1000 according to a driving mode of the
organic light-emitting display panel 110.

Jun. 1, 2017

[0201] Referring to FIG. 12, the switching circuit 1130 is
operated to connect all of the two (i.e. n=2) reference voltage
line-connection terminals 1120-1, 1120-2 to the single com-
mon reference voltage pad-connection terminal 1110 for a
period of image driving.

[0202] Referring to FIG. 12, the switching circuit 1130
may be operated to connect, to the single common reference
voltage pad-connection terminal 1110, a specified reference
voltage line-connection terminal 1120-1 electrically con-
nected to a subpixel to be sensed, from the two (i.e. n=2)
reference voltage line-connection terminals 1120-1, 1120-2,
for a period of sensing operation.

[0203] As such, as the specified reference voltage line-
connection terminal 1120-1 and the specified reference
voltage line RVL1 are connected, the sensing unit 310
required to be connected to the specified reference voltage
line RVL1 according to the sensing driving timing may be
connected to the specified reference voltage line RVLI1
electrically connected to the specified reference voltage
line-connection terminal 1120-1.

[0204] Thus, the sensing unit 310 senses a voltage of the
specified reference voltage line RVL1 as a voltage of the first
node N1 of the driving transistor DRT in a target subpixel
connected to the specified reference voltage line RVL1.

[0205] As set forth above, although the pad structure is
designed to have the single common reference voltage pad
comRYV instead of the two reference voltage pads RV1, RV2,
the image driving and sensing operation may be normally
carried out.

[0206] FIG. 13 is a view illustrating structural features of
the pad structure for protecting the reference voltage pads in
the organic light-emitting display panel 110.

[0207] Referring to FIG. 13, a distance D2 between the
common reference voltage pad comRV and an adjacent pad
DAT6, DATT may be greater than a distance of other pads.

[0208] Here, the distance of other pads includes a distance
D1 between the driving voltage pad and the data pad and a
distance D1 between the data pads.

[0209] As set forth above, with the configuration in which
the distance D2 between the common reference voltage pad
comRV and an adjacent pad DAT6, DAT7 is made greater
than the distance D1 between other pads (i.e. D2>D1), even
when foreign objects are present between the common
reference voltage pad comRV and an adjacent pad DATS,
DAT7, a possibility of a short circuit occurring between the
common reference voltage pad comRV and the adjacent pad
DAT6, DAT7 may be reduced.

[0210] FIG. 14 is a view illustrating a pad region 8§00 of
the organic light-emitting display panel 110 and a pad region
1400 of a film to which the source driver IN SDIC is
mounted.

[0211] Referring to FIG. 14, one side of a flexible film FL.
is bonded to the source PCB SPCB, and the other side
thereof is bonded to the pad region 800 of the organic
light-emitting display panel 110.

[0212] A source driver IC SDIC is mounted to the film FL
to drive a data line.

[0213] Through the film FL, signals and voltages output
from the controller 140 on the control PCB CPCB and a
power controller may be supplied to the source driver IC
SDIC or the organic light-emitting display panel 110 via the
source PCB SPCB.
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[0214] Thus, the film FL. may be provided with the pad
region 1400 bonded to the pad region 800 of the organic
light-emitting display panel 110 in order for the transfer of
signals and voltages.

[0215] The pad region 1400 of the film may be provided
with film pads FDV1, FDAT1, FDAT2, FDAT3, FDAT4,
FDV2, FDATS5, FDAT6, FcomRYV, FDAT7, FDATS, FDV3
to correspond to the order of pads DV1, DAT1, DAT2,
DAT3, DAT4, DV2, DATS, DAT6, comRV, DAT7, DATS,
DV3 disposed on the pad region 800 of the organic light-
emitting display panel 110 sequentially.

[0216] As described before, with the configuration in
which the pad region 800 of the organic light-emitting
display panel 110 is designed with the pad structure in which
the single common reference voltage pad comRV is pro-
vided instead of the two reference voltage pads RV1, RV2,
the number of the reference voltage pads provided in the pad
region 1400 of the film bonded to the pad region 800 is also
reduced.

[0217] Inthe meantime, the source driver IC SDIC may be
provided with contact points respectively electrically con-
nected to the film pads FDV1, FDAT1, FDAT2, FDAT3,
FDAT4, FDV2, FDATS, FDAT6, FcomRV, FDAT7, FDATS,
FDV3 provided in the pad region 1400 of the film.

[0218] The multiplexer 1000 will now be described in
more detail with reference to FIGS. 15 to 17.

[0219] FIG. 15 is an example circuit diagram of the
multiplexer 1000 of the organic light-emitting display panel
110 according to embodiments.

[0220] Referring to FIG. 15, the switching circuit 1130 of
the multiplexer 1000 includes two (i.e. n=2) switching
devices SW1, SW2 connected to two (i.e. n=2) reference
voltage line- connection terminals 1120-1, 1120-2.

[0221] One of the switching devices SW1 or SW2 may be
connected between the common reference voltage pad-
connection terminal 1110 and one of the reference voltage
line-connection terminals 1120-1 or 1120-2.

[0222] That is, the first switching device SW1 may be
connected between the common reference voltage pad-
connection terminal 1110 and the first reference voltage
line-connection terminal 1120-1. Further, the second switch-
ing device SW2 may be connected between the common
reference voltage pad-connection terminal 1110 and the
second reference voltage line-connection terminal 1120-2.
[0223] Referring to FIG. 15, the non-active area N/A may
be provided with two (i.e. n=2) switching control lines
SWCL1, SWCL2 to supply switching control signals
SWCS1, SWCS2 to gate nodes of two (i.e. n=2) switching
devices SW1, SW2.

[0224] Here, the switching control signals SWCSI,
SWCS2 may be supplied from the controller 140.

[0225] As described before, with the configuration in
which the switching circuit 1130 is designed using the two
switching devices SW1, SW2 in a type of transistor turned
on and off by gate signals, under the pad structure using the
single common reference voltage pad comRYV instead of two
reference voltage pads RV1, RV2, functions and operations
of the multiplexer 1000 required for normal image driving,
sensing driving, and sensing operation (sampling) can be
effectively provided, and the multiplexer 1000 can be easily
embodied into the organic light-emitting display panel 110.
[0226] In the meantime, during the image driving, a con-
stant reference voltage Vref should be continuously applied
to the organic light-emitting display panel 110.

Jun. 1, 2017

[0227] Thus, one of switching devices SW1 or SW2
between the common reference voltage pad-connection ter-
minal 1110 and one of the reference voltage line-connection
terminals 1120-1 or 1120-2 should be maintained in an on
state during a period of image driving, besides a period of
sensing operation.

[0228] Such two (n=2) switching devices SW1, SW2 in
the multiplexer 1000 may be readily subjected to positive
bias temperature stress (PBTS), leading to changes in the
transistor characteristics or an unreliable operation.

[0229] Thus, although the number m of the switching
devices connected between the common reference voltage
pad-connection terminal 1110 and one of the reference
voltage line-connection terminals 1120-1 or 1120-2 may be
1 as shown in FIG. 15, the number may be 2 or more in order
to reduce the PBTS.

[0230] The instance in which the number m of the switch-
ing devices connected between the common reference volt-
age pad-connection terminal 1110 and one of the reference
voltage line-connection terminals 1120-1 or 1120-2 is 2 or
more will now be described with reference to FIGS. 16 and
17. Particularly, an example instance in which the number m
of the switching devices connected between the common
reference voltage pad-connection terminal 1110 and one of
the reference voltage line-connection terminals 1120-1 or
1120-2 is 2 will be described.

[0231] FIG. 16 is another example circuit diagram of the
multiplexer 1000 of the organic light-emitting display panel
110 according to embodiments, and FIG. 17 is a timing chart
of four switching device control signals SWCS11, SWCS12,
SWCS21, SWCS22 controlling switching operations over
four switching devices SW11, SW12, SW21, SW22 pro-
vided for the multiplexer 1000 of the organic light-emitting
display panel 110 according to embodiments.

[0232] Referring to FIG. 16, the switching circuit 1130
may include 2*2 (i.e. n=2, m=2) switching devices SW11,
SW12, SW21, SW22 connected to two (i.e. n=2) reference
voltage line-connection terminals 1120-1, 1120-2.

[0233] In this instance, two (m=2) switching devices
SW11, SW12, or SW21, SW22 are connected between the
common reference voltage pad-connection terminal 1110

and one of the reference voltage line-connection terminals
1120-1 or 1120-2 in parallel.

[0234] That is, two (m=2) first switching devices SW11,
SW12 are connected between the common reference voltage
pad-connection terminal 1110 and the first reference voltage
line-connection terminal 1120-1 in parallel. In addition, two
(m=2) second switching devices SW21, SW22 are con-
nected between the common reference voltage pad-connec-
tion terminal 1110 and the second reference voltage line-
connection terminal 1120-2 in parallel.

[0235] To control switching operations of 2*2 (n=2, m=2)
switching devices SW11, SW12, SW21, SW22 connected to
two (n=2) reference voltage line-connection terminals 1120-
1, 1120-2, the non-active area N/A may be provided with
2*2 (n=2, m=2) switching control lines SWCL11, SWCL12,
SWCL21, SWCL22 to supply switching control signals
SWCSI11, SWCS12, SWCS21, SWCS22 to gate nodes of
the 2*2 (n=2, m=2) switching devices SW11, SW12, SW21,
Sw22.

[0236] Referring to FIGS. 16 and 17, two (m=2) switching
devices SW11, SW12, or SW21, SW22 connected between
the common reference voltage pad-connection terminal 1110
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and one of the reference voltage line-connection terminal
1120-1 or 1120-2 in parallel may be alternately turned on.
[0237] That is, the first two (m=2) switching devices
SWE11, SW12 connected between the common reference
voltage pad-connection terminal 1110 and the first reference
voltage line-connection terminal 1120-1 in parallel may be
alternately turned on according to switching control signals
SWCS11, SWCS12 that have opposite on/off timing to each
other.

[0238] Here, the switching control signals SWCSI1I,
SWCS12 applied to the gate nodes of the first switching
devices SW11, SW12 have a duty cycle of 50%, for
example.

[0239] The two (m=2) switching devices SWE21, SW22
connected between the common reference voltage pad-
connection terminal 1110 and the second reference voltage
line-connection terminal 1120-2 in parallel may be alter-
nately turned on according to switching control signals
SWCS21, SWCS22 that have opposite on/off timing to each
other.

[0240] Here, the switching control signals SWCS21,
SWCS22 applied to the gate nodes of the second switching
devices SW21, SW22 have a duty cycle of 50%, for
example.

[0241] With the configuration of switching connections
between the common reference voltage pad-connection ter-
minal 1110 and the n reference voltage line-connection
terminals 1120-1, 1120-2 while alternately turning on the
two or more switching devices SW11, SW12; SW21, SW22
connected between the common reference voltage pad-
connection terminal 1110 and each of the n reference voltage
line-connection terminal 1120-1, 1120-2 in parallel as shown
in FIGS. 16 and 17, the PBTS of the n*m switching devices
SWi11, SW12, SW21, SW22 in the switching circuit 1130
can be reduced, thereby leading to improved operation
reliability of the multiplexer 1000.

[0242] The above-mentioned configurations concerned on
the pad structure and the multiplexer 1000 in the organic
light-emitting display panel 110 will be described again
briefly.

[0243] FIG. 18 is a schematic view illustrating the organic
light-emitting display panel 110 according to embodiments.
[0244] Referring to FIG. 18, the organic light-emitting
display panel 110 may include n reference voltage lines
RVL1, RVL2, ..., RVLn arranged on an active area A/A,
where n is a natural number of 2 or more, a single common
reference voltage pad comRV arranged on a non-active area
N/A, and a multiplexer 1000 disposed on the non-active area
N/A to switch connections between the single common
reference voltage pad comRV and the n reference voltage
lines RVL1, RVL2, . .., RVLn.

[0245] Referring to FIG. 18, the multiplexer 1000 includes
a single common reference voltage pad-connection terminal
1110 electrically connected to the single common reference
voltage pad comRV, n reference voltage line-connection
terminals 1120-1, 1120-2, . . ., 1120-n respectively electri-
cally connected to n reference voltage lines RVL1, RVL.2, .
.., RVLn, and a switching circuit 1130 configured to switch
connections between the single common reference voltage
pad-connection terminal 1110 and the n reference voltage
line-connection terminals 1120-1, 1120-2.

[0246] With the configurations of the organic light-emit-
ting display panel 110 having the pad structure in which the
single common reference voltage pad comRV is provided
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instead of the two reference voltage pads RV1, RV2, and the
multiplexer 1000 allowing connections between the single
common reference voltage pad comRV and the n reference
voltage lines RVL1, RVL2, . . ., RVLn, the number of the
reference voltage pads provided in the pad region 800 is
reduced, thereby reducing a possibility of a short circuit
caused by foreign objects between the common reference
voltage pad comRV and an adjacent pad.

[0247] Accordingly, accurate image driving may be
obtained using the n reference voltage lines RVL1, RVL2, .
.., RVLn, and an accurate sensing operation may also be
obtained through the two reference voltage lines RVLI,
RVL2.

[0248] Although the pad structure and the multiplexer
1000 have been described with respect to the protection of
the reference voltage pads, they may also be used for the
protection of other voltage-concerned pads.

[0249] FIG. 19 is a schematic view of the organic light-
emitting display panel 110 according to embodiments. The
organic light-emitting display panel 110 of FIG. 19 may also
be applied to other kinds of display panels, such as an LCD
panel and the like.

[0250] Referring to FIG. 19, the organic light-emitting
display panel 110 may include n voltage lines VL1, VL2, .
.., VLn arranged on an active area A/A, where n is a natural
number of 2 or more, a single common voltage pad comV
arranged on a non-active area N/A, and a multiplexer 1000
disposed on the non-active area N/A to switch connections
between the single common voltage pad comV and the n
voltage lines VL1, V12, . .., VLn.

[0251] Here, the n voltage lines VL1, VL2, .. ., VLn may
be reference voltage lines RVL, driving voltage lines DVL,
or the like, for example.

[0252] Referring to FIG. 19, the multiplexer 1000 includes
a single common voltage pad-connection terminal 1110
electrically connected to the single common voltage pad
comV, n voltage line-connection terminals 1120-1, 1120-2, .
. ., 1120-n respectively electrically connected to the n
voltage lines VL1, VL2, ..., VLn, and a switching circuit
1130 configured to switch connections between the single
common voltage pad-connection terminal 1110 and the n
voltage line-connection terminals 1120-1, 1120-2.

[0253] With the configurations of the organic light-emit-
ting display panel 110 having the pad structure in which the
single common voltage pad comV is provided instead of the
two voltage pads, and the multiplexer 1000 allowing con-
nections between the single common voltage pad comV and
the n voltage lines V11, V12, . . ., VLn, the number of the
reference voltage pads provided in the pad region 800 is
reduced, thereby reducing a possibility of a short circuit
caused by foreign objects between the common voltage pad
comV and an adjacent pad.

[0254] FIG. 20 is a view illustrating the position of the
multiplexer 1000 in the organic light-emitting display panel
110 according to embodiments.

[0255] Referring to FIG. 20, the organic light-emitting
display panel 110 is provided with a dummy subpixel region
2010, in which a plurality of dummy subpixels 2011 are
provided.

[0256] Signal lines in the active area A/A may be con-
nected to pad line connections 2021 of a pad line connection
region 2020 and further to pads in the pad region 800 via
links 2030. The pad region 800 may be provided with a
dummy pad.
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[0257] Referring to FIG. 20, the multiplexer 1000 may be
positioned at an outermost dummy subpixel region 2010 of
the organic light-emitting display panel 110.

[0258] As set forth above, if positioned at the outermost
dummy subpixel region 2010 of the organic light-emitting
display panel 110, the multiplexer 1000 may be disposed on
the organic light-emitting display panel 110 without a need
for a separate space for the multiplexer 1000.

[0259] Referring to FIG. 20, the multiplexer 1000 may
also be positioned at the pad line connection region 2020 of
the organic light-emitting display panel 110.

[0260] As described above, if positioned at the pad line
connection region 2020 of the organic light-emitting display
panel 110, the multiplexer 1000 may be disposed on the
organic light-emitting display panel 110 without a need for
a separate space for the multiplexer 1000.

[0261] According to the present disclosure as set forth
above, it is possible to provide the organic light-emitting
display panel and the organic light-emitting display device
having a pad structure in which there is a low possibility of
a short circuit occurring between pads.

[0262] Further, according to the present disclosure, it is
possible to provide the organic light-emitting display panel
and the organic light-emitting display device having a
switching structure in which a common voltage pad able to
be connected to a plurality of voltage lines is provided
without providing individual pads for each of the respective
voltage lines, thereby reducing the number of pads to reduce
a possibility of a short circuit occurring between the pads,
and enabling accurate voltage transfer to the plurality of
voltage lines.

[0263] Further, according to the present disclosure, it is
possible to provide the organic light-emitting display panel
and the organic light-emitting display device providing a
common reference voltage pad able to be connected to a
plurality of reference voltage lines without providing indi-
vidual pads for each of the respective reference voltage
lines, and thereby can reduce the number of reference
voltage pads to reduce a possibility of a short circuit
occurring between the reference voltage pad and an adjacent
pad.

[0264] Further, according to the present disclosure, it is
possible to provide the organic light-emitting display panel
and the organic light-emitting display device having a
switching structure in which a common reference voltage
pad able to be connected to a plurality of reference voltage
lines is provided without providing individual pads for each
of the respective reference voltage lines, thereby reducing
the number of reference voltage pads to reduce a possibility
of a short circuit occurring between the reference voltage
pad and an adjacent pad, and enabling accurate reference
voltage transfer to the plurality of reference voltage lines.

[0265] In addition, according to the present disclosure, it
is possible to provide the organic light-emitting display
panel and the organic light-emitting display device having a
switching structure in which a common reference voltage
pad able to be connected to a plurality of reference voltage
lines is provided without providing individual pads for each
of the respective reference voltage lines, thereby reducing
the number of reference voltage pads to reduce a possibility
of a short circuit occurring between the reference voltage
pad and an adjacent pad, enabling accurate transfer of a
reference voltage to the plurality of reference voltage lines
under a structure of the common reference voltage pad, and
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allowing accurate sensing values of subpixels to be obtained
through the reference voltage lines.

[0266] The foregoing descriptions and the accompanying
drawings have been presented in order to explain certain
principles of the present disclosure. A person skilled in the
art to which the disclosure relates could make many modi-
fications and variations by combining, dividing, substituting
for, or changing the elements without departing from the
principle of the disclosure. The foregoing embodiments
disclosed herein shall be interpreted as illustrative only but
not as limitative of the principle and scope of the disclosure.
It should be understood that the scope of the disclosure shall
be defined by the appended claims and all of their equiva-
lents fall within the scope of the disclosure.

What is claimed is:

1. An organic light-emitting display panel comprising:

an active area corresponding to an image display region;
and

a non-active area corresponding to a region outside of the
active area,

wherein the active area includes a plurality of signal lines
arranged in an array,

wherein the non-active area includes a pad region to
which a source driver IC is mounted, and a switching
structure,

wherein the pad region includes a plurality of pads
arranged in correspondence with the array of the signal
lines, and

wherein the switching structure includes:

a common reference voltage pad-connection terminal
connected to a common reference voltage pad of the
display panel,

a plurality of reference voltage line-connection terminals
connected to a plurality of reference voltage lines of the
display panel; and

a switching circuit to switch connections between the
common reference voltage pad-connection terminal
and the plurality of reference voltage line-connection
terminals.

2. The organic light-emitting display panel of claim 1,
wherein the common reference voltage pad is disposed
commonly among data pads of a plurality of pixels of the
display panel.

3. The organic light-emitting display panel of claim 1,
wherein the switching circuit serves to divide and output a
reference voltage input to a common voltage input point to
two or more voltage output points, and selectively outputs
the reference voltage to one of the two or more voltage
output points.

4. The organic light-emitting display panel of claim 2,
further comprising:

at least two pixels of the plurality of pixels,

a plurality of data line per each pixel,

a driving voltage line per the each pixel, and

reference voltage line per the each pixel.

5. The organic light-emitting display panel of claim 1,
wherein the switching structure includes at least one multi-
plexer.

6. The organic light-emitting display panel of claim 1,
wherein the at least one multiplexer performs a switching
operation using the switching circuit according to a driving
mode of the organic light-emitting display panel.

7. The organic light-emitting display panel of claim 6,
wherein, when the driving mode is an image driving mode,
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the switching circuit connects all of the plurality of reference
voltage line-connection terminals to the common reference
voltage pad-connection terminal for a period of image
driving.

8. The organic light-emitting display panel of claim 6,
wherein, when the driving mode is a sensing operation
mode, the switching circuit connects the common reference
voltage pad-connection terminal to a specified reference
voltage line-connection terminal electrically connected to a
subpixel to be sensed, from among the plurality of reference
voltage line-connection terminals for a period of sensing
operation.

9. The organic light-emitting display panel of claim 6,
wherein the plurality of pads includes a common reference
voltage pad and other pads, and

wherein a distance between the common reference volt-

age pad and an adjacent one of the other pads is greater
than a distance between non-adjacent other pads.

10. The organic light-emitting display panel of claim 1,
wherein the switching circuit includes n*m switching
devices connected to n number of the plurality of reference
voltage line-connection terminals, where n and m are each
a natural number of 2 or more, wherein m switching devices
are connected between the common reference voltage pad-
connection terminal and each of the reference voltage line-
connection terminals in parallel.

11. The organic light-emitting display panel of claim 10,
wherein the non-active area has n*m switching control lines
arranged to supply switching control signals to gate nodes of
the n*m switching devices.

12. The organic light-emitting display panel of claim 5,
wherein the at least one multiplexer is positioned in an
outermost dummy subpixel region of the display panel.

13. The organic light-emitting display panel of claim 5,
wherein the at least one multiplexer includes a plurality of
switching devices that is subjected to positive bias tempera-
ture stress (PBTS).

14. The organic light-emitting display panel of claim 13,
wherein the number of the plurality of switching devices
connected between the common reference voltage pad-
connection terminal and one of the reference voltage line-
connection terminals are two or more to reduce the PBTS.

15. The organic light-emitting display panel of claim 10,
wherein switching connections between the common refer-
ence voltage pad-connection terminal and n number of the
plurality of reference voltage line-connection terminals
while alternately turning on the plurality of switching
devices connected between the common reference voltage
pad-connection terminal and each of the n reference voltage
line-connection terminal in parallel reduce the PBTS of the
n*m switching devices.
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16. An organic light-emitting display device, comprising:

the organic light-emitting display panel of claim 1,

wherein the organic-light emitting display panel further
includes:

a plurality of subpixels, each of the plurality of subpixels
having an organic light-emitting diode and a driving
transistor driving the OLED are disposed in a matrix
pattern, wherein one data line is provided for each row
of the subpixels,

one or two gate lines provided for each column of
subpixels,

one driving voltage line provided for one or more rows of
the subpixels, and

one reference voltage line provided for each of the one or
more rows of the subpixels.

17. The organic light-emitting display device according to

claim 16, wherein, in eight rows of subpixels,

the active area includes a first driving voltage line, first
and second data lines, a first reference voltage line, a
third data line, a fourth data line, a second driving
voltage line, fifth and sixth data lines, a second refer-
ence voltage line, and seventh and eighth data lines
disposed sequentially, and

the pad region of the non-active area includes a first
driving voltage pad, first to fourth data pads, a second
driving voltage pad, fifth and sixth data pads, the
common reference voltage pad, and seventh and eighth
data pads disposed sequentially.

18. The organic light-emitting display device according to
claim 17, wherein the first and second driving voltage lines
are respectively connected to the first and second driving
voltage pads,

wherein the first to eighth data lines are respectively
connected to the first to eighth data pads, and

wherein the first and second reference voltage lines are
commonly connected to the single common reference
voltage pad through the switching structure.

19. The organic light-emitting display device according to

claim 17, further comprising:

a source drive integrated circuit driving the data line; and

a film on which the source driver integrated circuit is
mounted,

wherein the film is provided with a film pad region
bonded to the pad region of the organic light-emitting
display panel, and

wherein the film pad region has film pads positioned to
correspond to the order of pads provided on the pad
region of the organic light-emitting display panel.

20. The organic light-emitting display device according to
claim 16, wherein the non-active area has n switching
control lines arranged to supply switching control signals to
gate nodes of the n switching devices.
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