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(57 ABSTRACT

An organic light emitting diode display includes: display area
where an image is not displayed, the non-display area includ-
ing a first driver IC; a touch module above the display module
and including a second driver IC; a first flexible printed circuit
board (PCB) connected to the first driver IC; and a second
flexible printed circuit board (PCB) connected to the second
driver IC and including an extension configured to be in
contact with the first driver IC.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0016354, filed in the
Korean Intellectual Property Office on Feb. 2, 2015, the entire
content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate generally to an organic light emitting diode display.
[0004] 2. Description of the Related Art

[0005] A display device is a device that displays an image.
In recent years, an organic light emitting diode display has
attracted attention.

[0006] Organic light emitting diode displays have a self-
emitting characteristic and may not require a separate light
source, as opposed to liquid crystal display devices, which
may include a separate light source. Therefore, the thickness
and weight of organic light emitting diode displays may be
reduced relative to other display devices such as liquid crystal
display devices. Further, organic light emitting diode displays
exhibit high quality characteristics such as relatively low
power consumption, high luminance, and high reaction
speed.

[0007] Inaconfiguration of the organic light emitting diode
display, an on-cell touch screen AmOLED (OCTA) may
include an organic emission layer, a display module that is
divided into a display area and a non-display area, and a touch
module that is located above the display module. The on-cell
touch screen configuration may include a small thickness and
high optical transmittance and may include a relatively nar-
row bezel, therefore, the on-cell touch screen configuration is
suitable for a current trend toward reducing or omitting a
bezel (e.g., in a bezel-less configuration).

[0008] However, when the on-cell touch screen AmOLED
is applied to a display device of a wearable apparatus, a
structure of the display module and the touch module may be
limited due to the unique shape of the wearable apparatus
such as a smart watch or a head mount display and thus the
structure of a driver IC and a flexible printed circuit board
(FPCB) that are connected to the display module and the
touch module is also restrictively designed. Therefore, it may
be difficult to control the electrostatic discharge (ESD) gen-
erated in the touch panel and the display module and the heat
generated in the display module driver 1C.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not constitute prior art.

SUMMARY

[0010] Aspects of embodiments of the present invention
relate generally to an organic light emitting diode display, and
more particularly, to anorganic light emitting diode display in
which heating and electrostatic discharge (ESD) characteris-
tics of a driver IC are improved.

[0011] According to aspects of example embodiments of
the present invention, an organic light emitting diode display
changes a structure of a flexible PCB that connects driver ICs
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mounted in a display module and a touch module to each
other to reduce or minimize the heat generated in the driver IC
and the ESD generated in the touch panel and the display
module.

[0012] According to one or more example embodiments of
the present invention, an organic light emitting diode display
includes: a display module including a display area where an
image is displayed and a non-display area where an image is
not displayed, the non-display area including a first driver IC;
a touch module above the display module and including a
second driver IC; a first flexible printed circuit board (PCB)
connected to the first driver IC; and a second flexible printed
circuit board (PCB) connected to the second driver IC and
including an extension configured to be in contact with the
first driver IC.

[0013]

[0014] The non-display area may include a first non-dis-
play unit adjacent the display area and including a ring shape
enclosing the display area and a second non-display umit
protruding outside the first non-display unit in a first direc-
tion.

A shape of the display area may be circular.

[0015] Thefirst driver IC may be in the second non-display
unit.
[0016] The touch module may include a circular shaped

first part, and a second part protruding outside the first part in
a second direction.

[0017] The second driver IC may be in the second part.
[0018] The first direction and the second direction may be a
same direction.

[0019] The extension may cover an upper surface of the
first driver IC.

[0020] According to one or more example embodiments of

the present invention, in an organic light emitting diode dis-
play, the extension extending from the first flexible printed
circuit board (PCB) may be in contact with the first driver IC,
which may minimize the ESD and simultaneously, the exten-
sion may be formed to cover all or a part of the outside of the
first driver IC, which may improve the heating characteristic
of the first driver IC.

[0021] According to one or more example embodiments of
the present invention, in an organic light emitting diode dis-
play, protruding directions of the second non-display unit and
the second part may be designed in various ways, to be
applied to wearable display devices such as a smart watch or
a head mount display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a plan view of an organic light emitting
diode display, according to example embodiments of the
present invention.

[0023] FIG. 2isaperspective view illustrating heat transfer
path of the organic light emitting diode display, according to
example embodiments of the present invention.

[0024] FIGS. 3A and 3B are images of comparing a path 1
of FIG. 2 with a heating profile of a general organic light
emitting diode display (FIG. 3A) and an organic light emit-
ting diode display (FIG. 3B), according to example embodi-
ments of the present invention.

[0025] FIG. 4is another plan view of an organic light emit-
ting diode display, according to example embodiments of the
present invention.
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DETAILED DESCRIPTION

[0026] Hereinafter, example embodiments of the present
invention will be described in some detail with reference to
the accompanying drawings so as for those skilled in the art to
carry out the present invention. As those skilled in the art
would realize, the described embodiments may be modified
in various different ways, all without departing from the spirit
or scope of the described technology. The drawings and
description are to be regarded as illustrative in nature and not
restrictive. Like reference numerals designate like elements
throughout the specification.

[0027] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising,” will be understood to imply the
inclusion of stated elements but not the exclusion of any other
elements. Further, in the specification, when a part is con-
nected to a configuration, the part may be not only physically
directly connected, but also electrically connected to the con-
figuration.

[0028] Itwill be understood that, although the terms “first,”
“second,” “third,” etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section described
below could be termed a second element, component, region,
layer or section, without departing from the spirit and scope
of the present invention.

[0029] Spatially relative terms, such as “beneath,” “below,”
“lower,” “under,” “above,” “upper,” and the like, may be used
herein for ease of explanation to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or in operation, in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” or “under” other elements or features would then
be oriented “above” the other elements or features. Thus, the
example ternis “below” and “under” can encompass both an
orientation of above and below. The device may be otherwise
oriented (e.g., rotated 90 degrees or at other orientations) and
the spatially relative descriptors used herein should be inter-
preted accordingly.

[0030] It will be understood that when an element or layer
1s referred to as being “on,” “connected to,” or “coupled to”
another element or layer, it can be directly on, connected to, or
coupled to the other element or layer, or one or more intet-
vening elements or layers may be present. In addition, it will
also be understood that when an element or layer is referred to
as being “between” two elements or layers, it can be the only
element or layer between the two elements or layers, or one or
more intervening elements or layers may also be present.
[0031] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises,”
“comprising,” “includes,” and “including,” when used in this
specification, specify the presence of the stated features, inte-
gers, steps, operations, elements, and/or components, but do
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not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. Expressions such as “at least one of.”
when preceding a list of elements, modify the entire list of
elements and do not modify the individual elements of the list.
[0032] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the inher-
ent deviations in measured or calculated values that would be
recognized by those of ordinary skill in the art. Further, the
use of “may” when describing embodiments of the present
invention refers to “one or more embodiments of the present
invention.” As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms “uti-
lize,” “utilizing,” and “utilized,” respectively. Also, the term
“exemplary” is intended to refer to an example or illustration.
[0033] The electronic or electric devices and/or any other
relevant devices or components according to embodiments of
the present invention described herein may be implemented
utilizing any suitable hardware, firmware (e.g. an application-
specific integrated circuit), software, or a combination of
software, firmware, and hardware. For example, the various
components of these devices may be formed on one inte-
grated circuit (IC) chip or on separate IC chips. Further, the
various components of these devices may be implemented on
a flexible printed circuit film, a tape carrier package (TCP), a
printed circuit board (PCB), or formed on one substrate.
Further, the various components of these devices may be may
be a process or thread, running on one or more processors, in
one or more computing devices, executing computer program
instructions and interacting with other system components
for performing the various functionalities described herein.
The computer program instructions are stored in a memory
which may be implemented in a computing device using a
standard memory device, such as, for example, a random
access memory (RAM). The computer program instructions
may also be stored in other non-transitory computer readable
media such as, for example, a CD-ROM, flash drive, or the
like. Also, a person of skill in the art should recognize that the
functionality of various computing devices may be combined
or integrated into a single computing device, or the function-
ality of a particular computing device may be distributed
across one or more other computing devices without depart-
ing from the spirit and scope of the example embodiments of
the present invention.

[0034] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the present invention belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and/or the present specification, and should not be interpreted
in an idealized or overly formal sense, unless expressly so
defined herein.

[0035] In the described technology, the organic light emit-
ting diode display is defined to include not only a flat panel
display such as a mobile communication terminal or a tele-
vision, but also various wearable display devices having a
unique shape such as a smart watch or a head mount display.
[0036] FIG. 1 is a plan view of an organic light emitting
diode display according to an example embodiment.
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[0037] As illustrated in FIG. 1, an organic light emitting
diode display 100 according to an example embodiment
includes a display module DM, a touch module TM, a first
flexible printed circuit board (PCB) FP1, and a second flex-
ible printed circuit board (PCB) FP2.

[0038] A display module DM includes regions which are
defined as a display area DA where animage is displayed and
a non-display area PA where an image is not displayed and
may include a flexible substrate (not illustrated) such as plas-
tic to have flexibility.

[0039] The display area DA is defined as a region where an
organic emission layer (not illustrated) is provided to control
an emission degree of the organic emission layer by an elec-
tric signal so that an image is displayed. According to
example embodiments of the present invention, as illustrated
in FIG. 1, the display area DA having a generally circular
structure or circular shape is disclosed and a circular display
area DA 1s formed so that the organic light emitting diode
device 100 according to example embodiments may be
applied to various wearable display devices such as a circular
smart watch. However, the scope of example embodiments of
the present invention are not limited thereto, but the display
area having polygon such as a triangle or a quadrangle or
various shapes such as an oval, a star, or a tumbler shape may
be formed so as to correspond the display area of various
wearable display devices.

[0040] The non-display area PA is a remaining region
excluding the display area DA and is defined as a region
including a plurality of wiring lines extending from the dis-
play area DA. The non-display area PA may include a first
driver IC 101 which is connected to the plurality of wiring
lines to control a driving signal of the display area.

[0041] An organic emission layer (not illustrated) of the
above-described display area DA, an arrangement structure
of electrodes, or a connection structure between wiring lines
of the non-display area PA, an arrangement structure of the
plurality of wiring lines are already known, and detailed
description thoseof will be omitted.

[0042] In the meantime, the non-display area PA may
include a first non-display unit (or first non-display area) PA1
and a second non-display unit (or second non-display area)
PA2.

[0043] The first non-display unit PA1 is adjacent to the
display area DA and according to some example embodi-
ments of the present invention, the first non-display unit PA1
may be formed to have, for example, a ring shape, and may
enclose or surround the entire external diameter or periphery
of the circular display area DA, as illustrated in FIG. 1.
However, the shape of the first non-display unit PA1 is not
necessarily limited thereto, but may be formed to have vari-
ous shapes in accordance with the shape of the display area
DA, for example, a triangular or a quadrangular ring shape.
[0044] The second non-display unit PA2 may protrude
from an outside (e.g., an outside edge) of the first non-display
unit PA1 and extend in a first direction D1, as illustrated in
FIG. 1. The first driver ICIC1 is mounted on an upper surface
of the second non-display unit PA2 and the first driver IC IC1
is connected to a wiring line which extends from the first
non-display unit PA1.

[0045] In the example embodiments, the first direction D1
may be located on a plane parallel to a plane on which the
region DA is located and, as illustrated in FIG. 1, may be the
external diameter direction of the first non-display unit PA1,
but the scope of the example embodiments is not limited
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thereto. The first direction D1 may be various directions in
accordance with a shape of the organic light emitting diode
display 100. That is, the first direction D1 may be a circum-
ferential direction of the first non-display unit PA1 or a direc-
tion which is not parallel to both the external diameter direc-
tion of the first non-display unit PA1 and a circumferential
direction or a direction which is not parallel to the plane on
which the region DA is located.

[0046] The touch module TM is located above the display
module DM and includes a second driver IC and applies an
input signal to an image displayed in the display module DM.
The touch module TM includes a first part TM1 and a second
part TM2.

[0047] The first part TM1 includes a plurality of touch
electrodes and is directly applied with a touch signal and may
be formed to be larger than the display area DA so that a touch
input based signal is applied to the display area DA. Accord-
ing to example embodiments of the present invention, the first
part TM1 is formed to have a circular shape corresponding to
the circular display area DA, as illustrated in FIG. 1, but the
scope of the example embodiments is not limited thereto and
the first part TM1 may be formed to have various shapes in
accordance with the shape of the display area DA.

[0048] The second part TM2 is a region including a wiring
unit extending from the first part TM1 and as illustrated in
FIG. 1, may protrude from the outside of the first part TM1 to
the second direction D2. Further, a second driver IC 1C2 is
mounted in the second part TM2 and the second driver ICIC2
is connected to the wiring unit extending from the first part
TM1. The second part TM2 may be arranged or positioned so
as not to block the upper portion of the first driver IC IC1 with
respect to a plane seen from the upper portion of the touch
module TM.

[0049] In the example embodiments, the first direction D1
may be the same as the second direction D2. That is, the
second non-display unit PA2 and the second part TM2 may be
arranged or positioned to extend parallel to each other. As
illustrated in FIG. 1, the second direction D2 may be a direc-
tion which is not parallel to both the external direction of the
first part TM1 and the circumferential direction, as illustrated
in FIG. 1. However, the scope of the example embodiments is
not limited thereto but similarly to the above-described first
direction D1, the second direction may be various directions
in accordance with the shape of the organic light emitting
diode display 100 and may be a different direction from the
first direction D1.

[0050] As described above, according to example embodi-
ments of the present invention, the second non-display unit
PA2 in which the first driver I[CIC1 is mounted and the second
part TM2 in which the second driver IC ICI2 is mounted
protrude or extend outside the first non-display unit PA1 and
the first part TM1, respectively, so that a fine view of a display
unit of the wearable display device such as a smart watch or a
head mount display is improved and arrangement of the sec-
ond non-display unit PA2 and the second part TM2 varies
depending on the first direction D1 and the second direction
D2 to be applied to the wearable display device.

[0051] Further, in the example embodiments, when the sec-
ond non-display unit PA2 is arranged to be parallel to the
second part TM2, a part such as a frame or a band that is
connected to the display unit of the wearable display device
may be easily designed.

[0052] The first flexible printed circuit board (PCB) FP1 is
connected to the first driver ICIC1 to supply an electric signal
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required to control the driving of the display module DM and
the second flexible printed circuit board (PCB) FP2 is con-
nected to the second driver IC IC2 to transmit input and output
signals of the touch module TM to the display module DM. In
the meantime, in the present example embodiment, the sec-
ond flexible printed circuit board (PCB) FP2 includes an
extension EN.

[0053] Theextension EN may extend toward the first driver
IC IC1 to be in contact with the first driver IC IC1 from the
side of the second flexible printed circuit board (PCB) FP2.
According to the first example embodiment of the present
invention, as illustrated in FIG. 1, even though the extension
EN is formed to cover only the entire upper surface of the first
driver IC IC1, the extension EN may extend to cover all or a
part of the outside of the first driver IC IC1. In the extension
EN, a printing pattern may be removed so as to prevent or
reduce instances of a short circuit with the first flexible
printed circuit board (PCB) FP1. As described above, in the
example embodiment, the extension EN is in contact with the
second flexible printed circuit board (PCB) FP2 to remove a
potential difference with the first driver IC IC1 so that elec-
trostatic discharge ESD due to a potential difference between
the display module DM and the touch module TM may be
minimized.

[0054] Further, according to example embodiments of the
present invention, the extension EN is formed to cover all or
a part of the outside of the first driver IC IC1 so that heat
discharged from the first driver IC IC1 may be primarily
blocked by the extension EN which covers the first driver IC

1C1 s0 that heating characteristic of the first driver IC IC1 may
be improved.

[0055] Hereinafter, an experimental example of an effect of
improving the heating characteristic of the organic light emit-
ting diode display 100 according to example embodiments of
the present invention will be described.

[0056] FIG.2is a perspective view illustrating a heat trans-
fer path of the organic light emitting diode display 100
according to example embodiments of the present invention.

[0057] When the organic light emitting diode display 100,
which includes a first driver IC IC1 having a size of a length
of a y-axis direction 0f 30.9 mm, a length of an x-axis direc-
tion of 1.53 mm, a length of a z-axis direction of 0.25 mm, is
driven, as illustrated in FIG. 2, the heat generated from the
first driver IC IC1 is transmitted in an upper direction (the
z-axis direction, path 1) of the first driver IC IC1, a lower
direction (-z axis direction, path 2), an inner direction (-y-
axis direction, path 3) of the display module DM, an outer
direction (y-axis direction, path 4) of the display module DM,
aback side direction (-x-axis direction, path 5) of FIG. 2, and
a front direction (x-axis direction, path 6) of FIG. 2.

[0058] Whenitis assumed that a heat transfer coefficient of
an internal air of the organic light emitting diode display 100
which is consistently 0.023 W/mK and heat transfer coeffi-
cients of the display module DM and the window substrate
WD are same as 0.92 W/mK, and a physical property indi-
cating that thermal conductivity is decreased in the order of
solid, liquid, and air is considered, the heat transfer ranking
for the heat transfer directions is represented in Table 1.
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TABLE 1
Heat transfer Heat Heat
coefficient transfer transfer
Heat transfer medium (W/mK) area mm? ranking
Path1  Air/window substrate 0.023/0.92 309 *1.53 2
Path2  Display module 0.92 309%1.53 1
Path3  Airdisplay panel 0.023/0.92 309*0.25 3
Path4  Air 0.023 309*%0.25 4
Path5  Air 0.023 1.53%0.25 5
Path6  Air 0.023 1.53%0.25 6
[0059] Referring to Table 1, in the case of the first driver IC

IC1, in the path 2 direction, the heat transfer raking is the
highest and the heat transfer degree in the path 5 and the path
6 is significantly lower than the heat transfer degree in the
paths 1 to 4.

[0060] Inthe case of the path 2, which is the highest of the
heat transfer rankings, it may be determined that the heat is
inevitably generated by the contact between the first driver IC
1C1 and the display module DM and in the example embodi-
ment, the first driver IC IC1 is mounted in the second non-
display unit PA2, which is spaced apart from the display unit
DA, so that the heat transmitted to the display module DM by
the path 1 does not substantially affect the display module
DM.

[0061] However, when the air is included as a heat transfer
medium like the path 1, path 3, and path 4, the heat generated
from the path 1, the path 3, and the path 4 may affect the
display unit DA along the side of the display module DM.
Therefore, as illustrated in FIG. 2, the extension EN covers
and protects the outside of the first driver IC 101 so that the
heat generated from the first driver IC IC1 is primarily
blocked through the extension EN, thereby improving the
heating characteristic of the first driver IC IC1.

[0062] FIGS. 3A and 3B are images of comparing a path 1
of FIG. 1 with a heating profile of a general organic light
emitting diode display (FIG. 3A) and an organic light emit-
ting diode display (FIG. 3B) according to example embodi-
ments of the present invention.

[0063] Referring to FIGS. 3A and 3B, in the case of organic
light emitting diode display which does not have a separate
configuration which covers the first driver IC, a highest tem-
perature at the upper surface of the first driver IC is 40.2° C.
and a lowest temperature in the internal direction of the dis-
play panel is 27.2° C. In contrast, in the case of the organic
light emitting diode display 100 according to the example
embodiments of the present invention, a highest temperature
at the upper surface of the first driver IC is 39.3° C. and a
lowest temperature in the internal direction of the display
panel is 26.2° C. That is, in the organic light emitting diode
display 100 according to example embodiments of the
present invention, in the path 1 of FIG. 2, heating improve-
ment of approximately 1° C. may be obtained.

[0064] As described above, according to the organic light
emitting diode display 100 according to example embodi-
ments of the present invention, the extension EN covers all or
a part of the outside of the first driver IC IC1, so that the
heating characteristic by the driving of the first driver IC IC1
is improved. Further, the extension EN is in contact with the
first driver IC IC1 to remove the potential difference between
the first driver 101 and the extension, so that the ESD gener-
ated between the touch module TM and the display module
DM may be minimized.
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[0065] Further, according to the organic light emitting
diode display 100 according to example embodiments of the
present invention, protruding directions of the second non-
display unit PA2 and the second part TM2 may be designed in
various ways so that the organic light emitting diode display
may be easily applied to the wearable display device such as
a smart watch or a head mount display device.

[0066] Hereinafter, an organic light emitting diode display
200 according to a second example embodiment will be
described. When the second example embodiment is
described, the same configuration as the configuration of the
organic light emitting diode display 100 according to the first
example embodiment is denoted by the same reference
numerals and some repetitive detailed description will be
omitted.

[0067] FIG. 4 is a plan view of an organic light emitting
diode display 200 according to a second example embodi-
ment.

[0068] Referring to FIG. 4, the organic light emitting diode
display 200 according to the second example embodiment
have the same configuration as the organic light emitting
diode display 100 according to the first example embodiment,
excepting that the first direction D1 is different from the
second direction D2. That is, in the organic light emitting
diode display 200 according to the second example embodi-
ment, protruding directions of the second non-display unit
PA2 and the second part TM2 are not parallel to each other
and as compared with FIG. 1, the touch module TM rotates at
apredetermined angle 6 in a counterclockwise direction to be
positioned above the display module DM.

[0069] In the case of the organic light emitting diode dis-
play 200 according to the second example embodiment, as
illustrated in FIG. 4, at least a part of the extension EN may be
bent so as to enclose the outside of the first driver IC IC1. As
described above, a bending degree of the extension EN may
be adjusted in various ways in accordance with various rota-
tion angles 8 formed by the touch module TM and the display
module DM so that even when the first direction D1 and the
second direction D2 are different from each other, the heating
characteristic of the first driver IC IC1 may be improved and
the ESD generated between the display module DM and the
touch module TM may be minimized.

[0070] While this disclosure has been described in connec-
tion with what is presently considered to be practical example
embodiments, it is to be understood that the invention is not
limited to the disclosed embodiments, but, on the contrary, is
intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims, and their equivalents.

Description of some of the symbols

100, 200: Organic light emitting diode display
DM: Display module DA: Display area
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-continued

Description of some of the symbols

PAL: First non-display unit
C1: First driver IC

D2: Second direction
TML: First part

1C2: Second driver IC

PA: Non-display area

PA2: Second non-display unit T

D1: First direction

TM: Touch module

TM2: Second part

FP1: First flexible printed circuit beard
FP2: Second flexible printed circuit board
EN: Extension

WD: Window substrate

What is claimed is:

1. An organic light emitting diode display, comprising:

a display module comprising a display area where an
image is displayed and a non-display area where an
image is not displayed, the non-display area comprising
a first driver IC;

a touch module above the display module and comprising
a second driver IC;

a first flexible printed circuit board (PCB) connected to the
first driver IC; and

a second flexible printed circuit board (PCB) connected to
the second driver IC and comprising an extension con-
figured to be in contact with the first driver IC.

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

wherein:

a shape of the display area is circular.

3. The organic light emitting diode display of claim 2,

wherein:

the non-display area comprises a first non-display unit
adjacent the display area and comprising a ring shape
enclosing the display area and a second non-display umt
protruding outside the first non-display unit in a first
direction.

4. The organic light emitting diode display of claim 3,

wherein:

the first driver IC is in the second non-display unit.

5. The organic light emitting diode display of claim 3,

wherein:

the touch module comprises a circular shaped first part, and

a second part protruding outside the first part in a second
direction.

6. The organic light emitting diode display of claim 5,

wherein:

the second driver IC is in the second part.

7. The organic light emitting diode display of claim 5,

wherein:

the first direction and the second direction are a same
direction.

8. The organic light emitting diode display of claim 1,

wherein:

the extension covers an upper surface of the first driver IC.
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