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(57) ABSTRACT

Disclosed herein is an organic light emitting diode (OLED)
display device including an OLED display panel including
a non-active area and an active area, having a plurality of
gate lines and a plurality of data lines disposed in the active
area, and having a plurality of subpixels arranged at inter-
sections between the gate lines and the data lines in a matrix,
a gate driver disposed in the non-active area of the OLED
display panel to supply a scan pulse to the plurality of gate
lines, and a bootstrap capacitor for preventing output loss of
the scan pulses of the gate driver in the active area of the
OLED display panel.

Qb




Patent Application Publication

PRI

BT .v." .
2y

Q

YL A

Feb. 28,2019 Sheet 1

FIG. 1

of 7 US 2019/0066599 A1

CROLE

FIG. 2

b

crerkm' secL)
| _ %

E |

|

- ?ﬁg@:i% |

Lot | gpe

1 BELE

% i
= i

H

e

e Votfny e Vot




Patent Application Publication  Feb. 28,2019 Sheet 2 of 7 US 2019/0066599 A1

FIG. 3

S

DL DY Y evs et (D

s




Patent Application Publication  Feb. 28,2019 Sheet 3 of 7 US 2019/0066599 A1

FIG. 4

e

o4




Patent Application Publication  Feb. 28,2019 Sheet 4 of 7 US 2019/0066599 A1

FIG. 5A
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FIG. 9

13.3”(166ppi) 55"UHD (80ppi)
Division

Conventional Invention Conventional Invention

Bootstrap
Cap. 4,000 4,115 5,000 5,136
(F)
S/D wiring
width 5 — 6.5 -
()
Horizontal
length of Cap. 0.85 10.74 0.52 11.34
(mm)
Area occupied
by Cap in bezel 0.85 0 0.52 0
{mm)

Bezel size 7.2 6.3 55 4.9
(mm)

Note - PXL~70ea - PXL~36¢ea
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2017-0109828, filed on Aug. 30,
2017, which is hereby incorporated by reference in its
entirety as if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an organic light
emitting diode (OLED) display device and, more particu-
larly, to an OLED display device in which a bootstrap
capacitor of a gate-in-panel (GIP) is disposed in an active
area.

Description of the Background

[0003] With the development of an information-oriented
society and the development of various portable electronic
apparatuses such as mobile communication terminals and
laptops, demand for flat panel display devices has gradually
increased.

[0004] As a flat panel display device, a liquid crystal
display (LCD) device using liquid crystal and an organic
light emitting diode (OLED) display device using an OLED
are used.

[0005] Such a flat panel display device includes a display
panel including a plurality of gate lines and a plurality of
data lines to display an image, and a driver for driving the
display panel.

[0006] The driver includes a gate driver for driving the
plurality of gate lines, a data driver for driving the plurality
of data lines, and a timing controller for supplying image
data and various control signals to the gate driver and the
data driver.

[0007] The gate driver may be simultaneously formed in a
non-active area of the display panel during the process of
forming the plurality of gate lines and the plurality of data
lines of the display panel and pixels.

[0008] That is, a gate-in-panel (hereinafter referred to as
“GIP”) method of integrating the gate driver on the display
panel can be applied.

[0009] The gate driver includes a plurality of stages (GIPs)
in order to sequentially supply scan pulses to the plurality of
gate lines.

[0010] However, when the plurality of GIPs corresponds
one-to-one to the plurality of gate lines, recent designs
requiring both a high resolution and a narrow bezel cannot
be satisfied.

[0011] Accordingly, recently, one carry pulse output unit
and at least two scan pulse output unit are provided such that
one GIP drives at least two gate lines.

[0012] FIG. 1 is a block diagram showing the configura-
tion of a general GIP.

[0013] As shown in FIG. 1, the GIP includes a node
controller 100 which is set by a carry pulse SET output from
a previous-stage GIP and is reset by a carry pulse RST
output from a next-stage GIP to control voltages of the first
and second nodes Q and Qb and an output unit 200 for
receiving two of a plurality of scan pulse output clock

Feb. 28,2019

signals SCCLKSs and one of a plurality of carry pulse output
clock signals CRCLKs and outputting two scan pulses
Vgout(n) and Vgout(n+1) and one carry pulse COUT(n)
according to the voltage levels of the first and second nodes
Q and Qb.

[0014] For the general GIP, output loss can occur in the
two scan pulses Vgout(n) and Vgout(n+1) output from the
output unit 200, and there is ripple at the first node Q.

SUMMARY

[0015] Accordingly, the present disclosure is directed to
an OLED display device that substantially obviates one or
more problems due to limitations and disadvantages of the
conventional art.

[0016] In addition, the present disclosure is to provide an
OLED flat panel display device capable of prevent output
loss and ripple of the first node Q, by disposing a bootstrap
capacitor in a scan pulse output unit of a GIP.

[0017] Further, the present disclosure is to provide an
OLED flat panel display device capable of implementing a
narrow bezel, by disposing a bootstrap capacitor included in
a scan pulse output unit of a GIP in an active area.

[0018] Additional advantages and features of the disclo-
sure will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the disclosure. The objectives and
other advantages of the disclosure may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0019] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, an organic light emitting diode
(OLED) display device includes an OLED display panel
including a non-active area and an active area, the OLED
display panel having a plurality of gate lines and a plurality
of data lines disposed in the active area, and having a
plurality of subpixels arranged at intersections between the
gate lines and the data lines in a matrix, a gate driver
disposed in the non-active area of the OLED display panel
to supply a scan pulse to the plurality of gate lines, wherein
the gate driver includes a plurality of gate-in-panels (GIPs)
connected in cascade and each GIP includes one carry pulse
output unit and at least one scan pulse output unit for
outputting the scan pulse to at least one of the plurality of the
gate lines of the OLED display panel according to voltages
of a first node and a second node of the GIP, and wherein a
bootstrap capacitor of the scan pulse output unit is formed in
the active area of the OLED display panel by overlapping
the gate line and the first node laminated on the gate line.
[0020] The at least one scan pulse output unit may include
an output terminal electrically connected to the at least one
of the plurality of gate lines in order to supply the scan pulse
to the gate line of the OLED display panel, and the first node
may extend to the output terminal.

[0021] The each GIP further includes a clock signal recep-
tion unit for receiving clock signals from a timing controller,
and a node controller for controlling the voltages of the first
node and a second node of the GIP. The clock signal
reception unit, the at least one scan pulse output unit and the
node controller may be sequentially disposed from the
outside to the active area of the OLED display panel, the at
least one scan pulse output unit may include an output
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terminal electrically connected to the gate line in order to
supply the scan pulse to the gate line of the OLED display
panel, and the first node may extend to the output terminal.
[0022] The OLED display panel may further include a
plurality of constant voltage supply lines and reference
voltage supply lines arranged in parallel to the plurality of
data lines, a buffer layer formed on an entire surface of the
substrate including the data lines and the plurality of con-
stant voltage supply lines and reference voltage supply lines,
and an interlayer insulating film formed on an entire surface
of the buffer layer including the plurality of gate lines,
wherein the plurality of gate lines are formed on the buffer
layer in a direction perpendicular to the data lines, and the
first node is formed on the interlayer insulating film to
overlap the gate lines.

[0023] The plurality of data lines and the plurality of
constant voltage supply lines and reference voltage supply
lines may be formed of the same material as a light shielding
layer of the OLED display device, and the first node may be
formed of the same material as a source/drain electrode of a
switching TFT of the OLED display panel.

[0024] The number of the scan pulses output from the GIP
may be 2, wherein N is a natural number.

[0025] Thebootstrap capacitor may be formed to extend to
the output terminal of the at least one scan pulse output unit
formed long inside the GIP.

[0026] Further, the present disclosure proposes an organic
light emitting diode (OLED) display device, which includes
an OLED display panel including a non-active area and an
active area, having a plurality of gate lines and a plurality of
data lines disposed in the active area, and having a plurality
of pixels arranged at intersections between the gate lines and
the data lines in a matrix; a gate driver disposed in the
non-active area of the OLED display panel to supply a scan
pulse to the plurality of gate lines; and a bootstrap capacitor
that may be connected between the gate electrode and source
electrode of a pull-up transistor of the at least one scan pulse
output unit of the gate driver.

[0027] Each pixel may include an OLED and a pixel
circuit for independently driving the OLED.

[0028] The pixel circuit may be configured to have one of
2T1C structure, 3T1C structure, 4T1C structure and 41T2C
structure.

[0029] It is to be understood that both the foregoing
general description and the following detailed description of
the present disclosure are exemplary and explanatory and
are intended to provide further explanation of the disclosure
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate aspect(s) of the present disclosure and together
with the description serve to explain the principle of the
present disclosure.

[0031] In the drawings:

[0032] FIG. 1 is a block diagram showing the configura-
tion of the conventional GIP;

[0033] FIG. 2 is a circuit diagram of the output unit of
FIG. 1;
[0034] FIG. 3 is a diagram schematically showing an

OLED display device according to the present disclosure;
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[0035] FIG. 4 is a block diagram showing the configura-
tion of a gate driver according to the present disclosure;
[0036] FIG. 5A is a diagram showing the layout of a
conventional OLED display panel;

[0037] FIG. 5B is a schematic cross-sectional view of FIG.
5A in a gate line direction;

[0038] FIG. 6A is a diagram showing the layout of an
OLED display panel according to the present disclosure;
[0039] FIG. 6B is a schematic cross-sectional view of FIG.
6A in a gate line direction;

[0040] FIG. 7 is a block diagram showing the configura-
tion of a conventional GIP in detail;

[0041] FIG. 8 is a block diagram showing the configura-
tion of a GIP according to the present disclosure in detail;
and

[0042] FIG. 9 is a table showing comparison in bezel size
between a conventional OLED display device and an OLED
display device according to the present disclosure.

DETAILED DESCRIPTION

[0043] The OLED display device according to the present
disclosure having the above-described features will be
described in greater detail with reference to the accompa-
nying drawings.

[0044] FIG. 2 is a circuit diagram showing the output unit
of a GIP of an OLED display device according to the present
disclosure.

[0045] The output unit 200 of the GIP includes a carry
pulse output unit 201, a first scan pulse output unit 202 and
a second scan pulse output unit 203, as shown in FIG. 2.
[0046] The carry pulse output unit 201 includes a first
pull-up transistor Tpc and a first pull-down transistor Tde
connected in series between a carry pulse output clock signal
end CRCLK(n) for receiving one of a plurality of carry pulse
output clock signals CRCLKs and a first gate low voltage
end VGL, . The first pull-up transistor Tpc is turned on/off in
accordance with the voltage level of the first node Q and the
first pull-down transistor Tde is turned on/off according to
the voltage level of the second node Qb, thereby outputting
the received carry pulse output clock signal as a carry pulse
CR(n).

[0047] The first scan pulse output unit 202 includes a
second pull-up transistor Tpl and a second pull-down tran-
sistor Td1 connected in series between a scan pulse output
clock signal end SCCLK(n) for receiving one of a plurality
of scan pulse output clock signals SCCLKs and a second
gate low voltage end VGL2, and a first bootstrap capacitor
C1 connected between a gate electrode and a source elec-
trode of the second pull-up transistor Tpl. The second
pull-up transistor Tpl is turned on/off in accordance with the
voltage level of the first node Q and the second pull-down
transistor Td1 1s turned on/off in accordance with the voltage
level of the second node Qb, thereby outputting the received
scan pulse output clock signal as a first scan pulse (Vout(n)).
[0048] The second scan pulse output unit 203 includes a
third pull-up transistor Tp2 and a third pull-down transistor
Td2 connected in series between the scan pulse output clock
signal end SCCLK(n+1) for receiving another of the plu-
rality of scan pulse output clock signals SCCLKs and the
second gate low voltage end VGL2 and a second bootstrap
capacitor C2 connected between a gate electrode and a
source electrode of the third pull-up transistor Tp2. The third
pull-up transistor Tp2 is turned on/off in accordance with the
voltage level of the first node Q and the third pull-down
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transistor Td2 is turned on/off in accordance with the voltage
level of the second node Qb, thereby outputting the received
scan pulse output clock signal as a second scan pulse
(Vout(n+1)).

[0049] The first and second scan pulse output units 202
and 203 respectively include first and second bootstrap
capacitors C1 and C2 in order to prevent output loss. In
addition, in order to prevent ripple of the first node Q, the
first and second bootstrap capacitors C1 and C2 need to have
sufficient charging capacity. Accordingly, since the area
occupied by the first and second bootstrap capacitors C1 and
C2 in the GIP is large. a bezel size is inevitably increased.
[0050] FIG. 3 is a diagram schematically showing an
OLED display device according to the present disclosure.
[0051] As shown in FIG. 3, the OLED display device
according to the present disclosure includes an OLED
display panel 1, a gate driver 2, a data driver 3 and a timing
controller 4.

[0052] On the OLED display panel 1, a plurality of gate
lines GL and a plurality of data lines DL are disposed, and
a plurality of subpixels P is arranged at intersections
between the plurality of gate lines GL and the plurality of
data lines DL in a matrix form. The plurality of subpixels P
displays an image in accordance with image signals (i.e.,
data voltages) received from the plurality of data lines DL in
response to scan pulses G received from the gate lines GL.
[0053] Each subpixel P includes an OLED composed of an
anode, a cathode and an organic light emitting layer between
the anode and the cathode, and a pixel circuit for indepen-
dently driving the OLED.

[0054] The pixel circuit may include at least one switching
TFT, a capacitor and a driving TFT.

[0055] The at least one switching TFT charges the capaci-
tor with the data voltage in response to the scan pulse. The
driving TFT controls the amount of current supplied to the
OLED according to the data voltage charged in the capacitor
to adjust the amount of light emitted from the OLED.
[0056] The OLED display panel 1 is defined by an active
area AA for displaying an image to a user and a non-active
area NA which is a peripheral area of the active area AA.
[0057] The gate driver 2 is a gate-in-panel (GIP) type gate
driver and is disposed in the non-active area of the OLED
display panel 1.

[0058] The gate driver 2 includes a gate shift register for
sequentially supplying the scan pulse (gate driving signal)
Vgout to each gate line GL according to a plurality of gate
control signals GCS received from the timing controller 4.
[0059] The plurality of gate control signals GCS includes
a plurality of clock signals CLKs having different phases, a
gate start signal VST indicating driving start of the gate
driver 2, a gate high voltage VGH, and a gate low voltage
VGL.

[0060] The data driver 3 converts digital image data RGB
received from the timing controller 4 into an analog data
voltage using a reference gamma voltage and supplies the
converted analog data voltage to the plurality of data lines
DL. The data driver 3 is controlled according to a plurality
of data control signals DCS received from the timing
controller 4.

[0061] The timing controller 4 aligns the image data RGB
received from the outside according to the size and resolu-
tion of the display panel 1 and supplies the image data to the
data driver 3. In addition, the timing controller 4 generates
a plurality of gate control signals GCS and a plurality of data

Feb. 28,2019

control signals DCS using a synchronization signal SYNC
received from the outside, such as a dot clock DCLK, a data
enable signal DE, a horizontal synchronization signal Hsync
and a vertical synchronization signal Vsync and respectively
supplies the gate control signals and the data control signals
to the gate driver 2 and the data driver 3.

[0062] The gate driver 2 includes a plurality of stages
(GIPs) in order to sequentially supply the scan pulse (gate
driving signal) Vgout to each of the plurality of gate lines
GL.

[0063] In the present disclosure, one GIP includes one
carry pulse output unit and at least one scan pulse output
unit.

[0064] FIG. 4 is a block diagram showing the configura-
tion of a gate driver according to the present disclosure.
[0065] As shown in FIG. 4, the gate driver 2 according to
the present disclosure includes a plurality of stages (GIPs)
connected in cascade. Each stage (GIP) includes an output
unit which is connected to at least one gate line GL. Each
stage (GIP) receives the clock signals SCCLKs and
CRCLKs, the gate start signal VST, the gate high voltage
VGH and the gate low voltage VGL from the timing
controller 4. Each stage (GIP) generates one carry pulse
COUT(n) and at least one scan pulse Vgout(n) and Vgout
(n+1).

[0066] In FIG. 4, each GIP outputs two scan pulses.
However, the present disclosure is not limited thereto and
the number of scan pulses output from each GIP may be 27,
N being a natural number. For example, the number of scan
pulses output from each GIP may be 1, 2, 4, etc.

[0067] Here, the configuration of each stage (GIP) was
described with reference to FIGS. 1 and 2. However, the first
and second bootstrap capacitors C1 and C2 formed in the
first and second scan pulse output units 202 and 203 are not
formed in each stage (GIP) but are disposed in the active
area AA of the OLED display panel 1.

[0068] In the output unit 200 as shown in FIG. 2, in order
for the first and second scan pulse output units 202 and 203
to supply a first scan pulse Vout(n) and a second scan pulse
Vout(n+1) to corresponding gate lines, the output terminals
of the first and second scan pulse output units 202 and 203
are connected to the corresponding gate lines disposed in the
active area A/A of the OLED display panel 1.

[0069] As shown in FIG. 2, the first bootstrap capacitor C1
is connected between the gate electrode and source electrode
of the second pull-up transistor Tp1 and the second bootstrap
capacitor C2 is connected between the gate electrode and
source electrode of the third pull-up transistor Tp2.

[0070] Specifically, the gate electrode of the second pull-
up transistor Tpl is connected to the first node Q and the
source electrode of the second pull-up transistor Tpl is
connected to the corresponding gate line formed in the
active area of the OLED display panel 1 through the output
terminal of the first scan pulse output unit 202.

[0071] Similarly, the gate electrode of the third pull-up
transistor Tp2 is connected to the first node Q and the source
electrode of the third pull-up transistor Tp2 is connected to
the corresponding gate line formed in the active area of the
OLED display panel 1 through the output terminal of the
second scan pulse output unit 203.

[0072] Accordingly, when the first node Q overlaps the
corresponding gate line formed in the active area of the
OLED display panel 1, the first and second bootstrap capaci-
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tors C1 and C2 of the GIP may be formed in the active area
of the OLED display panel 1.

[0073] This will now be described in detail.

[0074] FIG. 5A is a diagram showing the layout of a
conventional OLED display panel, and FIG. 5B is a sche-
matic cross-sectional view of FIG. 5A in a gate line direc-
tion.

[0075] As shown in FIG. 5A, the conventional OLED
display panel 1 includes a plurality of constant voltage
supply lines EVDD and a plurality of data lines Data
arranged in a vertical direction, a plurality of gate lines Gate
arranged in a horizontal direction, and a plurality of sub-
pixels P arranged in the pixel regions defined by the inter-
sections of the gate lines and the data lines. In FIG. 5A, the
subpixel has a 3T1C structure and a plurality of reference
voltage supply lines Vref is further arranged in the vertical
direction in parallel to the constant voltage supply lines
EVDD and the data lines Data.

[0076] In the cross-sectional structure of the conventional
OLED display panel 1, as shown in FIG. 5B, a buffer layer
is formed on a substrate and the gate line Gate is formed on
the buffer layer in the horizontal direction.

[0077] An interlayer insulating film ILD is formed on the
entire surface of the buffer layer including the gate line Gate
and the constant voltage supply line EVDD, the data line
Data and the reference voltage supply line Vref are formed
on the interlayer insulating film in the vertical direction.
[0078] The OLED display panel according to the present
disclosure will now be described.

[0079] FIG. 6A is a diagram showing the layout of an
OLED display panel according to the present disclosure, and
FIG. 6B is a schematic cross-sectional view of FIG. 6A in a
gate line direction.

[0080] As shown in FIG. 6A, the OLED display panel 1
according to the present disclosure includes a plurality of
constant voltage supply lines EVDD and a plurality of data
lines Data arranged in the vertical direction, a plurality of
gate lines Gate arranged in the horizontal direction, and a
plurality of subpixels P arranged in pixel regions defined by
the intersections between the gate lines and the data lines.
The first node (Q node) of the GIP is disposed on the gate
line Gate of the OLED display panel 1 adjacent to the gate
driver 2 to overlap the gate line with an interlayer insulating
film interposed therebetween.

[0081] In FIG. 6A, the subpixel has a 3T1C structure and
a plurality of reference voltage supply lines Vref is further
arranged in the vertical direction in parallel to the constant
voltage supply lines EVDD and the data lines Data.
[0082] Each subpixel P includes an OLED and a pixel
circuit for independently driving the OLED. The pixel
circuit may include at least one switching TFT, a capacitor
and a driving TFT. That is, the pixel circuit may have various
structures such as 2T1C, 3T1C, 4T1C, 4T2C, etc.

[0083] In the cross-sectional structure of the OLED dis-
play panel 1 according to the present disclosure, as shown in
FIG. 6B, the constant voltage supply lines EVDD, the data
lines Data and the reference voltage supply lines Vref are
formed on a substrate Substrate in the vertical direction.
[0084] In addition, a buffer layer Buffer is formed on the
entire surface of the substrate including the constant voltage
supply lines EVDD, the data lines Data and the reference
voltage supply lines Vref. The gate lines Gate are formed on
the buffer layer in the horizontal direction.
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[0085] An interlayer insulating film ILD is formed on the
entire surface of the buffer layer including the gate lines
Gate, and the first node (Q-node) of the GIP is formed on the
interlayer insulating film ILD to overlap the gate line Gate.

[0086] The gate line Gate and the first node (Q-node) of
the GIP overlap each other with the interlayer insulating film
IL.D interposed therebetween, thereby forming the bootstrap
capacitor of the GIP.

[0087] In comparison between FIG. 5B and FIG. 6B,
conventionally, the constant voltage supply lines EVDD, the
data lines Data and the reference voltage supply lines Vref
are formed above the gate lines Gate.

[0088] However, in the present disclosure, in order to form
the bootstrap capacitors on the gate lines Gate, the constant
voltage supply lines EVDD, the data lines Data and the
reference voltage supply lines Vref are formed below the
gate lines Gate, and the first node (Q-node) layers of the
GIPs are formed above the gate lines Gate.

[0089] Accordingly, in the OLED display panel 1 of the
LED display device according to the present disclosure, the
constant voltage supply lines EVDD, the data lines Data and
the reference voltage supply lines Vref are formed of the
same material as a light shielding layer of the OLED display
panel, and the first node Q is formed of the same material as
the source/drain electrode of the switching TFT configuring
the pixel circuit.

[0090] Although one bootstrap capacitor is shown in
FIGS. 6A and 6B, when the first nodes (Q-nodes) are
respectively formed to overlap the gate lines, to which the
scan pulses are applied by the first and second scan pulse
output units 202 and 203, the first and second bootstrap
capacitors C1 and C2 of the first and second scan pulse
output units 202 and 203 may be formed.

[0091] As described above, the gate driver 2 is disposed in
the non-active area of the OLED display panel 1 in the
gate-in-panel (GIP) type, and the first and second bootstrap
capacitors C1 and C2 of the first and second scan pulse
output units 202 and 203 are formed in the active area of the
OLED display panel 1 adjacent to the gate driver 2.

[0092] Meanwhile, as another example, the first and sec-
ond bootstrap capacitors C1 and C2 of the first and second
scan pulse output units 202 and 203 may be formed over the
active area of the OLED display panel 1 adjacent to the gate
driver 2 and the output unit of each GIP.

[0093] FIG. 7 is a block diagram showing the configura-
tion of a conventional GIP in detail, and FIG. 8 is a block
diagram showing the configuration of a GIP according to the
present disclosure in detail.

[0094] Since the gate driver 2 is disposed in the non-active
area of the OLED display panel 1 in the GIP type, in the
internal configuration of the conventional GIP, as shown in
FIG. 7, a clock signal reception unit CLK for receiving the
clock signals SCCLKs and CRCLKs from the timing con-
troller 4, a node controller (Logic) 100 for controlling the
voltages of the first and second nodes Q and Qb as described
with reference to FIG. 1, and an output unit (Output) 200 for
outputting the scan pulses Vgout(n) and Vgout(n+1) and the
carry pulse COUT(n) according to the voltage levels of the
first and second nodes Q and Qb are sequentially disposed
from the outside to the active area A/A of the OLED display
panel 1.
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[0095] The first and second bootstrap capacitors (Cap. B)
C1 and C2 of the first and second scan pulse output units 202
and 203 are disposed between the node controller (Logic)
and the output unit (Output).

[0096] However, in the internal configuration of the GIP
according to the present disclosure, as shown in FIG. 8, the
clock signal reception unit CLK, the output unit (Output)
and the node controller (Logic) are sequentially disposed
from the outside to the active area A/A of the OLED display
panel 1.

[0097] In the internal configuration of the GIP according
to the present disclosure, as compared to the conventional
configuration, the output unit Output is disposed at a posi-
tion far from the active area of the OLED display panel 1
such that the output terminal of the output unit Output
connected to the gate line of the OLED display panel 1 is
formed long inside the GIP.

[0098] As described with reference to FIGS. 6A and 6B,
when the gate line Gate overlaps the first node (Q-node) to
form the bootstrap capacitor of the GIP in the active area of
the OLED display panel 1, the first node (Q-node) of the GIP
extends to the output terminal of the output unit (Output)
formed long inside the GIP, thereby forming the bootstrap
capacitor of the GIP.

[0099] When the bootstrap capacitor of the GIP is formed
to extend to the output terminal of the output unit Output
formed long inside the GIP, the overlap region between the
gate line and the first node Q in the active area of the OLED
display panel 1 may be reduced or the capacity of the
bootstrap capacitor may be sufficiently secured.

[0100] As described above, in the OLED display device
according to the present disclosure, the bootstrap capacitor
of the GIP of the gate driver 2 is disposed in the active area
of the OLED display panel 1, thereby reducing the bezel
size.

[0101] FIG. 9 is a table showing comparison in bezel size
between a conventional OLED display device and an OLED
display device according to the present disclosure.

[0102] FIG. 9 shows comparison between the bezel sizes
of the conventional OLED display device and the OLED
display device according to the present disclosure in two
models (13.3 FHD (166 ppi) and 55 UHD (80 ppi)).
[0103] As shown in FIG. 9, although the present disclo-
sure increases the capacity of the bootstrap capacitor more
than the conventional OLED display device, it is possible to
reduce the bezel size as compared to the conventional OLED
display device.

[0104] That is, in the 13.3 FHD (166 ppi) model, the
present disclosure can reduce the bezel size by 0.9 mm as
compared to the conventional OLED display device and, in
the 55 UHD (80 ppi) model, the present disclosure can
reduce the bezel size by 0.6 mm as compared to the
conventional OLED display device.

[0105] The OLED display device according to the present
disclosure having the above-described features has the fol-
lowing advantages.

[0106] Since the bootstrap capacitor of the GIP of the gate
driver is disposed in the active area of the OLED display
panel, the bezel size can be reduced.

[0107] Since the output terminal is formed long inside the
GIP and the bootstrap capacitor of the GIP is formed to
extend to the output terminal, it is possible to reduce the
overlap region between the gate line and the first node Q in
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the active area of the OLED display panel 1 or to sufficiently
secure the capacity of the bootstrap capacitor.

[0108] The present disclosure is not limited to the above-
described aspects and the accompanying drawings. Those
skilled in the art will appreciate that various substitutions,
modifications and variations are possible without departing
from the technical scope and spirit of the present disclosure.

What is claimed is:

1. An organic light emitting diode (OLED) display device
comprising:

an OLED display panel where a non-active area and an
active area are defined, having a plurality of gate lines
and a plurality of data lines disposed in the active area,
and having a plurality of pixels arranged at intersec-
tions between the plurality of gate lines and the plu-
rality of data lines in a matrix form; and

a gate driver disposed in the non-active area and supply-
ing a scan pulse to the plurality of gate lines, wherein
the gate driver includes a plurality of gate-in-panels
(GIPs) connected in cascade,

wherein each GIP includes one carry pulse output unit, at
least one scan pulse output unit outputting a scan pulse
to at least one of the plurality of the gate lines in
accordance with voltages of a first node and a second
node of the GIP and a bootstrap capacitor is disposed
in the active area and formed by the first node vertically
overlapping the plurality of gate lines.

2. The OLED display device according to claim 1,
wherein the at least one scan pulse output unit includes an
output terminal electrically connected to the plurality of gate
lines to supply the scan pulse to the at least one of the
plurality of gate lines, and the first node is extended to the
output terminal.

3. The OLED display device according to claim 1,
wherein the each GIP further comprises;

a clock signal reception unit receiving clock signals from

a timing controller, and

a node controller controlling the voltages of the first node
and the second node of the GIP,

wherein the clock signal reception unit, the at least one
scan pulse output unit, and the node controller are
sequentially disposed from outside to the active area.

4. The OLED display device according to claim 1,
wherein the OLED display panel further comprises;

a plurality of constant voltage supply lines and a plurality
of reference voltage supply lines arranged in parallel to
the plurality of data lines,

a buffer layer disposed on an entire surface of the sub-
strate including the plurality of data lines, the plurality
of constant voltage supply lines and the plurality of
reference voltage supply lines; and

an interlayer insulating layer disposed on an entire surface
of the buffer layer including the plurality of gate lines,

wherein the plurality of gate lines are disposed on the
buffer layer in a direction perpendicular to the plurality
of data lines, and the first node is disposed on the
interlayer insulating layer overlapping the plurality of
gate lines.

5. The OLED display device according to claim 4,
wherein the plurality of data lines, the plurality of constant
voltage supply lines and the plurality of reference voltage
supply lines are formed of a same material as a light
shielding layer of the OLED display device, and
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wherein the first node is formed of the same material as
a source/drain electrode of a switching TFT of the
OLED display panel.

6. The OLED display device according to claim 1,
wherein the number of the scan pulse output from the GIP
is 2V, where N is a natural number.

7. The OLED display device according to claim 1,
wherein the bootstrap capacitor is extended to the output
terminal of the at least one scan pulse output unit.

8. An organic light emitting diode (OLED) display device
comprising:

an OLED display panel where a non-active area and an
active area are defined, having a plurality of gate lines
and a plurality of data lines disposed in the active area,
and having a plurality of pixels arranged at intersec-
tions between the plurality of gate lines and the plu-
rality of data lines in a matrix form; and

a gate driver disposed in the non-active area and supply-
ing a scan pulse to the plurality of gate lines, wherein
the gate driver includes a plurality of gate-in-panels
(GIPs) connected in cascade,

wherein each GIP includes at least one scan pulse output
unit outputting the scan pulse to at least one of the
plurality of the gate lines in accordance with voltages
of a first node and a second node of the GIP, and a
bootstrap capacitor in the active area,

wherein the first node is extended to the active area and
overlaps the plurality of gate lines to form the bootstrap
capacitor.

9. The OLED display device according to claim 8,
wherein each pixel includes an OLED and a pixel circuit for
independently driving the OLED.

10. The OLED display device according to claim 9,
wherein the pixel circuit is includes a 2T1C structure, a
3T1C structure, a 4T1C structure or a 4T2C structure.

11. A gate-in-panel (GIP) type organic light emitting
diode (OLED) display panel, comprising:

a GIP gate driver including a clock signal reception unit
receiving clock signals from a timing controller, a node
controller controlling voltage levels of a first node and
a second node of the GIP, and an output unit outputting
at least one scan pulse output and a carry pulse output
in accordance with the voltage levels of the first node
and the second node; and

a bootstrap capacitor of the output unit disposed in an
active area a display panel and formed by the first node
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vertically overlapping a plurality of gate lines and
extended to a output terminal of the output unit,
wherein the bootstrap capacitor prevents output loss of
the at least one scan pulse output of the gate driver,

wherein the clock signal reception unit is disposed at an
outermost area of a non-active area of the display panel,
the node controller is disposed away from the clock
signal reception unit toward a direction of an active
area and the output unit is disposed between the clock
signal reception unit and the node controller.

12. The OLED display device according to claim 11,
wherein the output unit includes an output terminal electri-
cally connected to the gate line to supply the scan pulse to
the at least one of the plurality of gate lines, and the first
node is extended to the output terminal.

13. The OLED display device according to claim 11,
further comprising:

a plurality of constant voltage supply lines and a plurality
of reference voltage supply lines arranged in parallel to
the plurality of data lines,

a buffer layer disposed on an entire surface of the sub-
strate including the plurality of data lines, the plurality
of constant voltage supply lines and the plurality of
reference voltage supply lines; and

an interlayer insulating layer disposed on an entire surface
of the buffer layer including the plurality of gate lines,

wherein the plurality of gate lines are disposed on the
buffer layer in a direction perpendicular to the plurality
of data lines, and the first node is disposed on the
interlayer insulating layer overlapping the plurality of
gate lines.

14. The OLED display device according to claim 13,
wherein the plurality of data lines, the plurality of constant
voltage supply lines and the plurality of reference voltage
supply lines are formed of a same material as a light
shielding layer of the OLED display device, and

wherein the first node is formed of the same material as
a source/drain electrode of a switching TFT of the
OLED display panel.

15. The OLED display device according to claim 11,
wherein the number of at least one scan pulse output from
the GIP is 2, where N is a natural number.

16. The OLED display device according to claim 11,
wherein the bootstrap capacitor is extended to the output
terminal of the output unit.
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