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PROTECTION CIRCUIT AND ORGANIC
LIGHT EMITTING DISPLAY DEVICE
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to, and the benefit
of, Korean Patent Application No. 10-2015-0110761 filed on
Aug. 5, 2015 in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

[0002] 1. Field

[0003] Embodiments of the present invention relate to
organic light emitting display devices. More specifically,
embodiments of the present invention relate to protection
circuits and organic light emitting display devices including
the same.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device displays
an image using an organic light emitting diode (OLED)
generating light according to hole-electron recombination,
which advantageously has a fast response speed and displays
a clear image.

[0006] In general, an organic light emitting display device
includes a plurality of pixels each including a driving
transistor and an OLED, and each pixel presents a corre-
sponding gray level by controlling an amount of current
supplied to the OLED using a driving transistor.

[0007] A display panel of the organic light emitting dis-
play device is driven upon receiving driving power and a
driving signal transmitted from an external source such as a
printed circuit board (PCB).

[0008] To this end, a pad part is formed at one side of the
display panel to include a plurality of pads that can receive
driving power and a driving signal. The pads are connected
to a plurality of signal input lines, such that the received
driving power and driving signal are transmitted to the
pixels of the display panel.

[0009] The signal input lines serve to transmit driving
power and driving signals from the pad part to the interior
of the display panel, and are formed on the display panel to
connect the pad part and components of the display panel.
For example, the signal input lines may be connected
between the pad part and internal components of the display
panel such as a display unit, a scan driver, and a data driver.
[0010] Here, unintentional electrostatic discharge (ESD),
as well as driving power and/or driving signals, may be
introduced to the signal input lines, and transmission of ESD
to the interior of the display panel through the signal input
lines may cause defective driving of the organic light
emitting display device.

[0011] In addition, when a flexible printed circuit board
(FPCB) is misaligned or a larger voltage (e.g. a gate high
voltage) flows, an overcurrent may flow to the OLED to
burn the organic light emitting display device.

SUMMARY

[0012] An embodiment of the present invention relates to
a protection circuit capable of lowering the possibility of
burning and defective driving, and an organic light emitting
display device including the same.
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[0013] An organic light emitting display device according
to an embodiment of the present invention includes: a
display panel; a pad part positioned at one side of the display
panel and having a plurality of pads arranged to receive
driving power and driving signals; a plurality of signal input
lines arranged to transmit the driving power and the driving
signal from the pad part to the display panel; and a protec-
tion circuit connected to one or more of the signal input
lines, wherein the protection circuit includes a first protec-
tion transistor including a gate electrode, a first electrode,
and a second electrode, wherein the signal input lines
include a first clock signal input line, the first electrode is
connected to the first clock signal input line, and the second
electrode is connected to a first power source.

[0014] The signal input lines may further include a second
clock signal input line, and this second clock signal input
line may be connected to the gate electrode of the first
protection transistor. A phase difference between a first clock
signal applied to the first clock signal input line and a second
clock signal applied to the second clock signal input line
may be 180 degrees.

[0015] The protection circuit may include at least one
second protection transistor including a gate electrode, a first
electrode, and a second electrode, wherein the gate electrode
of the second protection transistor is diode connected to the
first electrode of the second protection transistor.

[0016] The second protection transistor may be reverse
diode connected to the first electrode of the second protec-
tion transistor.

[0017] At least one second protection transistor may be
connected between the first power source and a second
power source.

[0018] The first power source may be a high potential
driving power source, and the second power source may be
a low potential driving power source.

[0019] The display panel may include: a display unit
having pixels; and a driving circuit unit arranged to supply
driving signals to the pixels.

[0020] The driving circuit unit may include a scan driver
arranged to supply scan signals to the scanning lines and to
supply emission signals to the emission control lines, and
may further include a data driver arranged to supply a data
signal to the data lines.

[0021] The first clock signal and the second clock signal
may be emission control signals for generating the emission
signal.

[0022] The first clock signal and the second clock signal
may be scan control signals for generating the scan signal.
[0023] When the first protection transistor is turned on by
the second clock signal, a high level voltage of the first clock
signal may be supplied to the first power source.

[0024] The first power source may be charged with a high
level of the first clock signal once every two horizontal
periods.

[0025] A protection circuit according to another embodi-
ment of the present invention includes: a first protection
transistor connected to a first clock signal input line, one of
a plurality of signal input lines that are arranged to transmit
at least one of driving power and a driving signal from a pad
part to a display panel, and a first power source; and a second
protection transistor connected between the first clock signal
input line and the first power source and electrically con-
nected to the first protection transistor, wherein the first
protection transistor includes a gate electrode, a first elec-
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trode, and a second electrode, the first electrode is connected
to the first clock signal input line and the second electrode
is connected to the first power source.

[0026] The signal input lines may include a second clock
signal input line that is connected to the gate electrode of the
first protection transistor, and a phase difference between a
first clock signal applied to the first clock signal input line
and a second clock signal applied to the second clock signal
input line may be 180 degrees.

[0027] When the first protection transistor is turned on by
the second clock signal, a high level voltage of the first clock
signal may be supplied to the first power source.

[0028] The second protection transistor may include a gate
electrode, a first electrode, and a second electrode, wherein
the gate electrode of the second protection transistor is diode
connected to the first electrode of the second protection
transistor.

[0029] According to an embodiment of the present inven-
tion, a protection circuit allowing charging a power source
(VGH) supply line every two horizontal periods, and the
organic light emitting display device including the same,
may be provided.

[0030] Also, according to an embodiment of the present
invention, even though the power source (VGH) line is
floated, the OLED may be normally operated.

[0031] Also, according to an embodiment of the present
invention, the organic light emitting display device may be
protected from ESD.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the example embodiments to those
skilled in the art.

[0033] In the drawing figures, dimensions may be exag-
gerated for clarity of illustration. The various figures are thus
not necessarily to scale. It will be understood that when an
element is referred to as being “between” two elements, it
can be the only element between the two elements, or one or
more intervening elements may also be present. Like refer-
ence numerals refer to like elements throughout.

[0034] FIG. 1 is a view schematically illustrating a con-
figuration of a display panel of an organic light emitting
display device according to an embodiment of the present
invention.

[0035] FIG. 2 is a circuit diagram illustrating an embodi-
ment of a protection circuit illustrated in FIG. 1.

[0036] FIG. 3 is a waveform view of a signal input to the
protection circuit according to an embodiment of the present
invention.

[0037] FIG. 4 is a circuit diagram illustrating a pixel of an
organic light emitting display device according to an
embodiment of the present invention.

DETAILED DESCRIPTION

[0038] Details of embodiments are included in detailed
descriptions and drawings.

[0039] Advantages and features of the present invention,
and implementation methods thereof will be clarified
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through following embodiments described with reference to
the accompanying drawings. The present invention may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Throughout this specification and the claims that follow,
when it is described that an element is “coupled” to another
element, the element may be “directly coupled” to the other
element or ‘“electrically coupled” to the other element
through a third element. In the accompanying drawings, a
portion irrelevant to a description of the present invention
will be omitted for clarity. Like reference numerals refer to
like elements throughout. All numerical values are approxi-
mate, and may vary. All examples of specific materials and
compositions are to be taken as nonlimiting and exemplary
only. Other suitable materials and compositions may be used
instead.

[0040] Hereinafter, a protection circuit and an organic
light emitting display device including the same according
to an embodiment of the present invention will be described
in detail with reference to the accompanying drawings.

[0041] FIG. 1 is a view schematically illustrating a con-
figuration of a display panel of an organic light emitting
display device according to an embodiment of the present
invention.

[0042] Referring to FIG. 1, a display panel 100 of the
organic light emitting display device according to an
embodiment of the present invention may include a display
unit 110, and a driving circuit including a scan driver 120
and a data driver 130. The scan driver 120 and data driver
130 supply driving signals such as a scan signal, an emission
signal, and a data signal.

[0043] The display unit 110 may include a plurality of
pixels 112 positioned in areas defined by intersections of
scanning lines S1 to Sn, emission control lines D1 to En, and
data lines D1 to Dm.

[0044] The display unit 110 may display an image to
correspond to a scan signal, an emission signal, and a data
signal supplied from the scanning lines S1 to Sn, the
emission control lines E1 to En, and the data lines D1 to Dm.

[0045] Reference letters EVLDDL and ELVSSL denote
lines for a first pixel power source ELVDD and a second
pixel power source ELVSS, respectively.

[0046] The scan driver 120 may generate a scan signal to
correspond to scan driving power and scan signals trans-
mitted from a pad part 140. The scan signal generated by the
scan driver 120 is sequentially supplied to the display unit
110 through the scan lines S1 to Sn.

[0047] Also, the scan driver 120 may generate emission
signals in response to the emission control signals, and
sequentially supply the generated emission signals to the
emission control lines E1 to En.

[0048] In FIG. 1, it is assumed that the scan driver 120
generates both the scan signal and the emission signal, but
the present invention is not limited thereto and, for example,
a separate driver for generating the emission signal may
instead be provided.

[0049] Next, the data driver 130 may generate data signals
to correspond to data and data control signals transmitted
from the pad part 140.

[0050] The data signals generated by the data driver 130
may be synchronized with scan signals and supplied to the
display unit 110 through the data lines D1 to Dm.
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[0051] The pad part 140 is formed to be positioned at one
side of the display panel 100, and may include a plurality of
pads P receiving driving power and driving signals from an
external source.

[0052] Here, the pad part 140 may be connected to a
plurality of signal input lines [ such that driving power and
driving signals may be transmitted from an external source
to the interior of the display panel 100.

[0053] That is, each of the pads P may be connected to a
component within the display panel 100 through each of the
signal input lines L. For example, each of the pads P may be
connected to at least any one of the elements of the display
panel 100, such as elements 110, 130 or 150, through each
of the signal input lines L.

[0054] The signal input lines [ may be formed on the
display panel 100 such that they are connected between the
pad part 140 and a component within the display panel 100,
and function to transmit driving power and driving signals
from the pad part 140 to the interior of the display panel 100.
[0055] For example. the signal input lines L may be
connected between the pad part 140 and any of the display
unit 110, the scan driver 120, and the data driver 130, to
transmit driving power and driving signals from the pad part
140 to the scan driver 120 and the data driver 130.

[0056] Here, in embodiments of the present invention, a
protection circuit 150 may be connected to an input side of
one or more of the signal input lines L. That is, the protection
circuit 150 may be connected to one or more signal input
lines L that are connected between the pad part 140 at one
end, and another element of the display panel 100 at the
other.

[0057] For example, as illustrated in FIG. 1, the protection
circuit 150 may be connected to signal input lines L that are
connected between the scan driver 120 and the pad part 140.
In this case, the protection circuit 150 may be formed to be
connected to the signal input lines [ supplying scan driving
power and/or scan control signals (for example, a start pulse,
a clock signal, and an output enable signal of the scan driver
120).

[0058] FIG. 2 is a circuit diagram illustrating an embodi-
ment of a protection circuit illustrated in FIG. 1.

[0059] Referring to FIG. 2, the protection circuit 150 may
include a first protection transistor Tx and second protection
transistors Tyl to Ty4.

[0060] The first protection transistor Tx may include a first
electrode and a second electrode, and may be connected to
any one of a plurality of signal input lines L extending from
the pad part 140.

[0061] For example, an input line supplying a first clock
signal EM_CLK1 may be one of the signal input lines L, and
is connected to a first electrode of the first protection
transistor Tx. A first power source VGH may be connected
to a second electrode of the first protection transistor Tx.
[0062] Also, an input line supplying a second clock signal
EM_CLK2 may be another one of the signal input lines L,
and may be connected to a gate electrode of the first
protection transistor Tx.

[0063] The first protection transistor Tx may be turned on
or turned off by the second clock signal EM_CLK2.
[0064] When the first protection transistor Tx is turned on
by the second clock signal EM_CLK2, a voltage corre-
sponding to the first clock signal EM_CLK1 may be applied
to the first power source VGH.
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[0065] Here, the first clock signal EM_CLK1 and the
second clock signal EM_CLK2 may be part of an emission
control signal for generating an emission signal, and a phase
difference between the first clock signal EM_CLK1 and the
second clock signal EM_CLK2 may be 180 degrees.
[0066] FIG. 3 is a waveform view of a signal input to the
protection circuit according to an embodiment of the present
invention.

[0067] Referring to FIG. 3, the first clock signal
EM_CLK1 and the second clock signal EM_CLK2 may be
supplied through different signal input lines L.

[0068] Here, as illustrated in FIG. 3, the first clock signal
EM_CLK1 and the second clock signal EM_CLK2 may
have a phase difference of 180 degrees. That is, pulses of the
first clock signal EM_CLK1 and the second clock signal
EM_CLK2 may be applied once at every two horizontal
periods 2H, and may be alternately applied by horizontal
period.

[0069] Since the first clock signal EM_CLK1 and the
second clock signal EM_CLK?2 have opposite phases, when
the second clock signal EM_CLK2 has a low level, the first
clock signal may have a high level.

[0070] When a pulse is applied to the second clock signal
EM_CILK2, the first protection transistor Tx may be turned
on, and at this time, since the first clock signal EM_CLK1
has a high level, a high level voltage may be applied to the
first power source VGH.

[0071] That is, since a line of the first power source VGH
floats, even when a sufficiently high level voltage is not
supplied to the first power source VGH, a level of the first
power source VGH may be increased to a high level
whenever a pulse of the second clock signal EM_CLK2 is
applied to the gate electrode of the first protection transistor
Tx.

[0072] Meanwhile, in FIGS. 2 and 3, it is assumed that the
first clock signal EM_CLK1 and the second clock signal
EM_CLK2 applied to the first electrode and the gate elec-
trode of the first protection transistor Tx are part of the
emission control signal, but the present invention is not
limited thereto.

[0073] That is, any two signals transmitted from the pad
part 140 and having opposite phases may be used as the first
clock signal EM_CLK1 and the second clock signal
EM_CLK2.

[0074] For example, a scan control signal may be applied
as a first clock signal and a second clock signal to the first
electrode and the gate electrode of the first protection
transistor Tx.

[0075] Next, the second protection transistors Ty1, Ty2,
Ty3, and Ty4 may be transistors each including a gate
electrode, a first electrode, and a second electrode, where
each gate electrode is connected to its respective first
electrode in a diode form. In particular, the second protec-
tion transistors Tyl, Ty2, Ty3, and Ty4 may be configured as
transistors diode-connected in a reverse direction.

[0076] Also, as a first power source and a second power
source for driving the second protection transistors Ty1, Ty2,
Ty3, and Ty4, the first power source VGH, a high potential
driving power source, and a second power source VGL as a
low potential driving power source, may be used, or a
separate power source may be used.

[0077] The transistors are connected in a reverse diode
form based on a case in which driving power and a driving
signal are input. When positive ESD or negative ESD having
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a large absolute value is input, a connection direction of the
diodes may be a forward direction for the ESD.

[0078] That is, among ESDs having a high magnitude of
a voltage (that is, an absolute value of a voltage), ESD
having a positive (+) value is induced toward the first power
source VGH and ESD having a negative (=) value is induced
toward the second power source VGL, so that ESD may not
be input to other components formed within the display
panel 100.

[0079] Meanwhile, when general driving power or a driv-
ing signal is applied, the driving power or the driving signal
input to the protection circuit 150 may be output unchanged
through an output line OUT, without being bypassed toward
the first power source VGH or the second power source
VGL.

[0080] As illustrated in FIG. 2, the second protection
transistors Tyl, Ty2, Ty3, and Ty4 may be provided between
the first power source VGH and the output line OUT, and
between the second power source VGL and the output line
OUT.

[0081] Meanwhile, the second protection transistors Tyl,
Ty2, Ty3, and Ty4 may all be the same type of transistors,
for example, P-type transistors, as illustrated in FIG. 2, or
may be formed as different types of transistors, for example,
P-type and N-type transistors. That is, the second protection
transistors Tyl, Ty2, Ty3, and Ty4 may be any types of
transistors.

[0082] Also, although not shown, the protection circuit
150 may further include a resistor element.

[0083] As described above, when the protection circuit
150 including the second protection transistors Tyl, Ty2,
Ty3, and Ty4 in the form of diodes is connected to the signal
input lines L connecting the pad part 140, ESD introduced
to the signal input lines L may be bypassed toward the first
power source VGH or the second power source VGL by the
second protection transistors Tyl, Ty2, Ty3, and Ty4.
[0084] Thus, damage to the components within the display
panel 100 due to ESD may be prevented, and thus, defective
driving of the organic light emitting display device may be
prevented.

[0085] FIG. 4 is a circuit diagram illustrating a pixel of an
organic light emitting display device according to an
embodiment of the present invention.

[0086] Referring to FIG. 4, a pixel 112 according to an
embodiment of the present invention may include a first
transistor T1, a second transistor T2, a third transistor T3, a
fourth transistor T4, a fifth transistor T5, a sixth transistor
T6, a seventh transistor T7, a capacitor Cst, and an OLED.
[0087] The first transistor T1 may be provided between the
first pixel power source ELVDD and the OLED, and serves
as a driving transistor supplying a driving current to the
OLED.

[0088] The second transistor T2 may be connected
between a first electrode of the first transistor T1 and a data
line D1. When the second transistor T2 is turned on by a scan
signal supplied to a jth scanning line Sj, a data signal from
the ith data line Di may be transmitted to a node connecting
the first transistor T1 and the fifth transistor T5.

[0089] The third transistor T3 may be connected to a
second electrode of the first transistor T1, and may be turned
on or turned off by a scan signal supplied to the jth scanning
line Sj. The fourth transistor T4 may be provided between
the capacitor Cst and the second pixel power source ELVSS,
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and may be turned on or turned off by a scan signal supplied
to an (j-1)th scanning line Sj-1.

[0090] The fifth transistor T5 may be provided between
the first pixel power source ELVDD and the first transistor
T1. The sixth transistor T6 may be provided between the first
transistor T1 and the OLED, and may be turned on or turned
off by an emission signal supplied to the jth emission control
line Ej to control emission of the OLED.

[0091] The seventh transistor T7 may be connected
between an initialization power source Vinit and an anode
electrode of the OLED, and when an emission period of the
OLED is terminated, the seventh transistor T7 may perform
a function of initializing the anode electrode of the OLED.
[0092] The OLED may be connected between the sixth
transistor T6 and the second pixel power source ELVSS.
[0093] The OLED may receive a driving current from the
first transistor T1, and emit light with brightness correspond-
ing to the driving current.

[0094] Also, as illustrated beside the LED, a parasitic
capacitor Cp may be present in the OLED.

[0095] After the organic light emitting display device of
embodiments of the invention is manufactured, a step of
artificially degrading certain of its elements to a predeter-
mined level through aging may be performed. Such aging
may be performed in order to reduce initial defects and
enhance lifespan of the display device.

[0096] Here, when aging is performed on the first transis-
tor T1, if the line of the first power source VGH is floated
so a sufficiently high voltage is not applied to the first power
source VGH, a voltage applied to the gate electrode of the
first transistor T1 is lowered, and thus, an overcurrent may
flow to the LED.

[0097] That is, the OLED is burned to increase a prob-
ability in which reliability is defective even in a normal
driving, not in a driving for performing aging.

[0098] According to the present invention, even though
the foregoing problem arises, since the level of the first
power source VGH is raised for charging once in every two
horizontal periods (2H), the phenomenon in which the
OLED is burned may be reduced.

[0099] That is, even though the first power source VGH is
floated, burning occurrence probability and defective driv-
ing probability may be reduced.

[0100] The first power source VGH and the second power
source VGL correspond to a high level voltage and a low
level voltage supplied to a predetermined driving unit (for
example, the scan driving unit). In the case that aging is
performed on the first transistor T1 when the first power
source VGH is not normally applied to the scan driving unit,
the first and second transistors T2 and T3 may not normally
operate since a high level signal of the scan signal Sj is not
properly supplied. Accordingly, the OLED may be burned
caused by the over-current flowing thereon or the possibility
of defect may increase although the transistor T1 normally
operates.

[0101] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
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nection with other embodiments unless otherwise specifi-
cally indicated. Accordingly, it will be understood by those
of skill in the art that various changes in form and details
may be made without departing from the spirit and scope of
the present invention as set forth in the following claims.
Various features of the above described and other embodi-
ments can be mixed and matched in any manner, to produce
further embodiments consistent with the invention.

What is claimed is:

1. An organic light emitting display device comprising:

a display panel;

a pad part positioned at one side of the display panel and
having a plurality of pads arranged to receive driving
power and driving signals;

a plurality of signal input lines arranged to transmit the
driving power and the driving signals from the pad part
to the display panel; and

a protection circuit connected to one or more of the signal
input lines,

wherein the protection circuit comprises a first protection
transistor including a gate electrode, a first electrode,
and a second electrode, and

wherein the signal input lines include a first clock signal
input line, the first electrode is connected to the first
clock signal input line, and the second electrode is
connected to a first power source.

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

wherein the signal input lines further include a second
clock signal input line, is the second clock signal input
line being connected to the gate electrode of the first
protection transistor, and

wherein a phase difference between a first clock signal
applied to the first clock signal input line and a second
clock signal applied to the second clock signal input
line is 180 degrees.

3. The organic light emitting display device of claim 1,

wherein the protection circuit comprises at least one
second protection transistor including a gate electrode,
a first electrode, and a second electrode, and

wherein the gate electrode of the second protection tran-
sistor is diode connected to the first electrode of the
second protection transistor.

4. The organic light emitting display device of claim 1,

wherein the protection circuit comprises at least one
second protection transistor including a gate electrode,
a first electrode, and a second electrode, and

wherein the gate electrode of the second protection tran-
sistor is reverse diode connected to the first electrode of
the second protection transistor.

5. The organic light emitting display device of claim 1,

wherein the protection circuit comprises at least one
second protection transistor, and

wherein the at least one second protection transistor is
connected between the first power source and a second
power source.

6. The organic light emitting display device of claim 5,
wherein the first power source is a high potential driving
power source and the second power source is a low potential
driving power source.
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7. The organic light emitting display device of claim 2,
wherein the display panel comprises:

a display unit having pixels; and

a driving circuit unit arranged to supply driving signals to
the pixels.

8. The organic light emitting display device of claim 7,
wherein the driving circuit unit comprises a scan driver
arranged to supply scan signals to the scanning lines and to
supply emission signals to the emission control lines, and
further comprises a data driver arranged to supply a data
signal to the data lines.

9. The organic light emitting display device of claim 8,
wherein the first clock signal and the second clock signal are
emission control signals configured to generate the emission
signal.

10. The organic light emitting display device of claim 8,
wherein the first clock signal and the second clock signal are
scan control signals configured to generate the scan signal.

11. The organic light emitting display device of claim 2,
wherein, when the first protection transistor is turned on by
the second clock signal, a high level voltage of the first clock
signal is supplied to the first power source.

12. The organic light emitting display device of claim 11,
wherein the first power source is charged with a high level
of the first clock signal once every two horizontal periods.

13. A protection circuit comprising:

a first protection transistor connected to a first clock signal
input line, one of a plurality of signal input lines that are
arranged to transmit at least one of driving power and
a driving signal from a pad part to a display panel, and
a first power source; and

a second protection transistor connected between the first
clock signal input line and the first power source and
electrically connected to the first protection transistor,

wherein the first protection transistor comprises a gate
electrode, a first electrode, and a second electrode, and

wherein the first electrode is connected to the first clock
signal input line and the second electrode is connected
to the first power source.

14. The protection circuit of claim 13,

wherein the signal input lines include a second clock
signal input line, is the second clock signal input line
being connected to the gate electrode of the first
protection transistor, and

wherein a phase difference between a first clock signal
applied to the first clock signal input line and a second
clock signal applied to the second clock signal input
line is 180 degrees.

15. The protection circuit of claim 14, wherein when the
first protection transistor is turned on by the second clock
signal, a high level voltage of the first clock signal is
supplied to the first power source.

16. The protection circuit of claim 13,

wherein the second protection transistor comprises a gate
electrode, a first electrode, and a second electrode, and

wherein the gate electrode of the second protection tran-
sistor is diode connected to the first electrode of the
second protection transistor.

I S S T



patsnap

TRAFROE) RIFEERMEVNANXRE REE , SEHENIES
NIF(2E)E US20170039936A1 K (2E)R 2017-02-09
HiES US15/227551 RiFH 2016-08-03
IR EERFOAFE) ZEZTERATF
BE(E R AGE) =E£DISPLAY CO. , LTD.
LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.
¥R &8 A BYUN MIN WOO
PARK KYOUNG JIN
RHA BYUN, MIN WOO
PARK, KYOUNG JIN
IPCH¥%S G09G3/3233 HO1L27/02
CPCH#%S G09G3/3233 H01L27/0266 G09G2310/08 G09G2330/04 G09G2300/0819
£ %4 1020150110761 2015-08-05 KR
H AT ik US10438531
SNEBEEE Espacenet USPTO
BEER) T 1
BIRAEREESRE  EREREEN  ATETFERN—N , 3B Cst = Tﬁljlb—
BEEWAERNBEVRRINRNBIESHNZINEEZSNMETMAL , i Di—El P
MENERENDEURNEER2 B E RARNEIES | URERE
o ’ ——dCn
B —ANHZMEBTMALBWRIPER , HPRPERBEELEMER o
F—EBENAE_BRNE—RFRBEE , HEPFTRAESHAKSESE — oy 1 !
N ESHMAL , FTRE —BIEETFRE —NHESTMAGTL , Sj T
HBFHRE —BREREEE — R,
Sj—1——4[_T4 6 _|p———
Sj—1 4 T7 :ich
OLED T
Vinit


https://share-analytics.zhihuiya.com/view/7beee893-de30-4677-aeea-1ce56f5b5a06
https://worldwide.espacenet.com/patent/search/family/058053373/publication/US2017039936A1?q=US2017039936A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170039936%22.PGNR.&OS=DN/20170039936&RS=DN/20170039936

