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57) ABSTRACT

An organic light emitting diode (OLED) display including a
display panel, a chip on film, and a printed circuit (PCB) is
disclosed. In one embodiment, the display panel includes a
display area having an OLED and a pixel circuit, and a pad
area in an outer side of the display area. The chip on film is
connected to the pad area, is bent toward a non-luminescent
surface of the display panel, and include an integrated circuit
chip. The PCB includes at least a part overlapping with the
chip on film in an outer side of the non-luminescent surface of
the display panel, and an opening for receiving the integrated
circuit.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0068028 filed in the
Korean Intellectual Property Office on Jun. 25, 2012, and
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light emitting diode (OLED) display, more particu-
larly, to an OLED display including a chip on film (COF) and
a printed circuit board (PCB).

[0004] 2. Description of the Related Technology

[0005] An OLED display includes a display panel having
an OLED and a pixel circuit therein, a chip on film (COF)
fixed to a pad area of the display panel, and a PCB connected
to apad unit of the COF to be electrically connected to a panel
assembly through the COF. The PCB includes a connector for
receiving external signals and electronic devices for process-
ing driving signals.

SUMMARY

[0006] One inventive aspect is an OLED display having
advantages of reducing the entire length of a chip on film and
aPCBto increase the capacity of a battery and to manufacture
a thin-profile electronic device.

[0007] Another aspect is an OLED display which includes
a display panel, a chip on film (COF), and a printed circuit
board (PCB). The display panel includes a display area hav-
ing an organic light emitting diode (OLED) and a pixel cir-
cuit, and a pad area in an outer side of the display area. The
chip on film is connected to the pad area and is bent toward a
non-luminescent surface of a display panel, and includes an
integrated circuit chip. The PCB includes at least a part over-
lapping with the chip on film in an outer side of the non-
luminescent surface of the display panel, and an opening for
receiving an integrated circuit chip.

[0008] The PCB is located closer to the display panel than
the chip on film in the outer side of the non-luminescent
surface of the display panel, and an integrated circuit chip
may be located toward the display panel.

[0009] The PCB may include an overlapping area having a
pad unit for being connected to the chip on film and overlap-
ping with the chip on film and a component mounting area
non-overlapping with the chip on film, and mounted with
electronic devices.

[0010] The pad unit may be located in a center of the PCB
along a first direction to which the chip on film and the PCB
are connected, and the opening may be formed in the over-
lapping area of the PCB. Adhesive tapes are respectively
provided in upper and lower surfaces of an end of an overlap-
ping area located far away from the pad unit such that a PCB
may be fixed to the display panel and the chip on film.
[0011] Meanwhile, the chip on film is located closer to the
display panel than the PCB in the outer side of a non-lumi-
nescent surface, and the integrated circuit chip may be located
toward to the outside of the display panel.

[0012] The chip on film may include a film layer, first metal
wires provided on one surface of the film layer, second metal
wires provided on another surface of the film layer and con-
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nected to the first metal wires through a via hole formed in the
film layer, and an insulation layer covering a part of the first
metal wires and a part of the second metal wires.

[0013] A portion of the first metal wires and a portion of the
second metal wires which are exposed without being covered
by the insulation layer constitute a first pad unit and a second
pad unit, respectively, and the first pad unit may be connected
to the pad area.

[0014] The integrated circuit chip is directly connected to
the second metal wires, and the chip on film is bent toward the
non-luminescent surface of the display panel such that the
integrated circuit chip and the second pad unit may be located
in the outer side of the non-luminescent surface of the display
panel.

[0015] The PCB may include an overlapping area having a
pad unit connected to a second pad unit and a component
mounting area non-overlapping with the chip on film, and
mounted with electronic devices

[0016] The opening is located in the overlapping area, and
the electronic devices may be further mounted between the
pad unit and the integrated circuit chip in the overlapping
area.

[0017] Meanwhile, an entire portion of the PCB may over-
lap the chip on film, and the PCB may include a pad umt
connected to the second pad unit. The pad unit is located at an
end of the PCB such that a remaining region of the PCB
except for a region in which the pad unit is provided may
function as a component mounting area.

[0018] Anadhesive tape is located between the chip on film
and the display area in the outer side of the non-luminescent
surface of the display panel so that the chip on film may be
fixed to the display panel. The adhesive tape is located
between the chip on film and the PCB in a side of the inte-
grated circuit chip such that the PCB may be fixed to the chip
on film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1is apartial cross-sectional view of an organic
light emitting diode (OLED) display according to a first
embodiment.

[0020] FIG.2isa perspective view of adisplay panel shown
in FIG. 1.
[0021] FIG. 3 is a cross-sectional view illustrating a spread

out state of a chip on film shown in FIG. 1.

[0022] FIG. 4is apartial cross-sectional view of an organic
light emitting diode (OLED) display according to a second
embodiment.

[0023] FIG. 51s a cross-sectional view illustrating a spread
out state of a chip on film shown in FIG. 4.

[0024] FIG. 6 s a partial cross-sectional view of an organic
light emitting diode (OLED) display according to a third
embodiment.

[0025] FIG. 7 is a layout view illustrating a pixel structure
of the display panel shown in FIG. 1.

[0026] FIG. 8isa cross-sectional view of the display panel
taken along line I-I of FIG. 7.

DETAILED DESCRIPTION

[0027] Generally, a chip on film (COF) is bent toward a
non-luminescent surface of an OLED display panel such that
a printed circuit board (PCB) is located at an outer side of the
non-luminescent surface of the display panel. The COF is
generally fixed to the display panel on the non-luminescent
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surface of the display panel via an adhesive tape, and an
integrated circuit chip mounted on the COF is located toward
the display panel. The PCB overlaps with the COF in the pad
unit, and includes electronic devices for processing the driv-
ing signals provided at a portion that does not overlap with the
COF.

[0028] In the foregoing structure, since the adhesion tape,
the integrated circuit chip, the pad unit, and the electronic
devices are located in a line along one direction, the entire
length of the COF and the PCB is increased. This makes it
difficult to increase battery capacity and to make a thin battery
in an electronic device (for example, a portable terminal or a
laptop computer, etc.) including the OLED display.

[0029] Hereinafter, embodiments will be described with
reference to the accompanying drawings.

[0030] Parts irrelevant to a description are omitted and like
reference numbers designate like constituent elements
through the specification. Further, the size and thickness of
each configuration shown in the drawings are optionally illus-
trated for better understanding and ease of description, the
present disclosure is not limited to the illustrated drawings.
[0031] In the drawings, the thickness of layers, regions,
etc., may be exaggerated for clarity. Furthermore, the thick-
nesses of partial layers and regions may be exaggerated for
better understanding and ease of description.

[0032] TItwill be understood that when an element such as a
layer, film, region, or substrate is referred to as being “over”
or “on” another element, it can be directly on the other ele-
ment or intervening elements may also be present.

[0033] FIG.1is apartial cross-sectional view of an organic
light emitting diode (OLED) display according to a first
embodiment, and FIG. 2 is a perspective view of a display
panel shown in FIG. 1.

[0034] Referring to FIG. 1 and FIG. 2, the organic light
emitting diode (OLED) display 100 of the first embodiment
includes a display panel having a display area A10 and a pad
area A20, a chip on film (COF) 20 fixed to the pad area A20,
an aprinted circuit board (PCB) 30 fixed to the chip on film 20
to be electrically connected to the display panel 10 through
the chip on film 20.

[0035] The display panel 10 includes a substrate 11 and an
encapsulation substrate 12 overlapping with the substrate 11,
having the size smaller than that of the substrate 11, and
thereby exposing the pad area A20 of the substrate 11. The
display area A10 on which an actual image is displayed is
located in an overlapping area between the substrate 11 and
the encapsulation substrate 12, and the pad area A20 is
located in an outer side of the display area A10.

[0036] An OLED and a pixel circuit are provided in the
display area A10 of the substrate 11. An internal structure of
the display panel 10 will be described below. The encapsula-
tion substrate 12 encapsulates the display area A10 to protect
the OLED from external water and oxygen. Pad electrodes 13
are located in the pad area A2 of the substrate 11, each of
which is connected to one of gate wires and data wires dis-
posed in the display area A10.

[0037] The substrate 11 and the encapsulation substrate 12
may be made of glass. In this case, a sealant is located
between the substrate 11 and the encapsulation substrate 12 to
bond the two substrates 11 and 12 to each other. The display
panel 10 may be received in a bezel or the like which is not
shown to be protected from external impact. Meanwhile, the
substrate 11 may be a flexible plastic film, and the encapsu-
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lation substrate 12 may be configured by a thin film sealing
layer layered alternately with an inorganic film and an organic
film at least one more time.

[0038] Thedisplay panel 10 includes a luminescent surface
which emits light and a non-luminescent surface which does
not emit light. When the display panel 10 is a top emission
type, an outer surface of the encapsulation substrate 12
becomes a luminescent surface. When the display panel 10 is
a bottom emission type, an outer surface of substrate 11
becomes the luminescent surface. An arrow shown in FIG. 1
indicates a direction to which light is emitted. FIG. 1 illus-
trates a case where the outer surface of the encapsulation
substrate 12 is the luminescent surface, and the outer surface
of the substrate 11 is a non-luminescent surface by way of
example.

[0039] Although not shown in FIG. 1, a polarizing plate
suppressing reflection of external light may be located in the
outer surface of the encapsulation substrate 12. The polariz-
ing plate may be configured by a linear polarizing layer and a
phase delay layer (V4 wavelength layer).

[0040] The chip on film 20 includes an integrated circuit
chip 21 and metal wires. FIG. 3 is a cross-sectional view
illustrating a spread out state of a chip on film shown in FIG.
1.

[0041] Referring to FIG. 3, the chip one film 20 includes a
film layer 22, metal wires 23 and the integrated circuit chip 21
formed on the film layer 22, and an insulation layer 24 cov-
ering a part of the metal wires 23. The integrated circuit chip
21 may include a source driving integrated circuit chip. A
portion of metal wires 23 which are exposed without being
covered by the insulation layer 24 constitutes the first pad unit
P10 and the second pad unit P20 of the chip on film 20. The
first pad unit P10 and the second pad unit P20 are located on
the same plane of the chip on film 20.

[0042] Referring to FIG. 1 and FIG. 3, the first pad unit P10
of the chip on film 20 adheres to the pad area A20 of the
display panel 10 by using an anisotropic conductive film (not
shown) or the like. Accordingly, the electrodes 13 of the pad
area A20 are electrically connected to metal wires 23 of the
chip on film 20, respectively.

[0043] Electronic devices 31 for processing driving signals
are mounted on the PCB 30, and a connector (not shown) for
transmitting external signals to the PCB 30 is provided in the
PCB 30. Further, the PCB 30 includes metal wires (not
shown) and a pad unit P30 to which a part of the metal wires
are exposed.

[0044] The pad unit P30 of the PCB 30 at least partially
overlaps with the second pad unit P20 of the chip on film 20,
and adheres to the second pad unit P20 by using an anisotro-
pic conductive film. Accordingly, each of metal wires of the
PCB 30 is electrically connected to each ofthe metal wires 23
of the chip on film 20. The PCB 30 receives and processes the
external signals, and the chip on film 20 provides the driving
signals received from the PCB 30 to the display panel 10.
[0045] The chip on film 20 is bent toward the non-lumines-
cent surface of the display panel 10 such that the PCB 30 is
located in the outer side of the non-luminescent surface of the
display panel 10. When the display panel 10 is the top emis-
sion type, the chip on film 20 is bent toward a rear surface of
the substrate 11 along a side of the substrate 11. The PCB 30
is located closer to the display panel 10 than the chip on film
20 in the outer side of the non-luminescent surface of the
display panel 10, and the integrated circuit chip 21 is located
toward the display panel 10.
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[0046] The padunit 30 is not provided at an end of the PCB
30 but is formed apart from the end of the PCB 30 by a
predetermined distance. Accordingly, a part of the PCB 30
including the pad unit P30 at least partially overlaps with the
chip on film 20. That is, the PCB 30 is divided into an over-
lapping area A30 having the pad unit P30 overlapping with
the chip on film 20, and a component mounting area A40
non-overlapping with the chip on film 20 and mounted with
electronic devices 31.

[0047] The pad unit P30 may be located in a center of the
PCB 30 along a first direction (y-axis direction of FIG. 1) in
which the chip on film 20 and the PCB 30 are connected. An
opening 32 is formed in a position corresponding to the inte-
grated circuit chip 21 of the chip on film 20 in the overlapping
area A30 of the PCB 30. Accordingly, the integrated circuit
chip 21 does not come into contact with the PCB 30 but is
received in the opening 32, and the chip on film 20 may
maintain flatness in an outer side of the display panel 10.
[0048] Assuming that the PCB 30 overlaps with the inte-
grated circuit chip 21 not to form the opening 32, the inte-
grated circuit chip 21 come into contact with the PCB 30, and
the chip on film 20 is outwardly transformed into a convex
form in the vicinity where the integrated circuit chip 21 is
formed. The transformed portion of the chip on film 20
adversely affects assembling of the OLED display and the
electronic device. However, in the OLED display 100, the
chip on film 20 maintains the flatness, thereby not influencing
assembling of the OLED display 100 and the electronic
device.

[0049] A loosening phenomenon may occur in the overlap-
ping area A30 of the PCB 30 due to a gap between the display
panel 10 and the chip on film 20. To prevent this, a pair of
adhesive tapes 41 are provided at an end of the overlapping
area A30 located far away from the pad unit P30, respectively.
The adhesive tapes 41 are disposed between the display panel
10 and the overlapping area A30 and between the chip on film
20 and the overlapping area A30, respectively, to firmly fix the
overlapping area A30 of the PCB 30 and the chip on film 20
to the display panel 10.

[0050] As described above, the PCB 30 has the overlapping
area A30, and is provided therein with an opening 32 for
receiving the integrated circuit chip 21, so that an entire
length of the chip on film 20 and the PCB 30 can be reduced.
That is, because a pad unit is provided at an end of the PCB,
as compared with a conventional structure (not necessarily
prior art) in which a chip on film and a PCB overlap each other
in only a pad unit, an entire length of the chip on film 20 and
the PCB 30 may be reduced by the overlapping area A30 of
the PCB 30.

[0051] FIG. 4 is a partial cross-sectional view of an OLED
display according to a second embodiment, and FIG. 5 is a
cross-sectional view illustrating a spread out state of a chip on
film shown in FIG. 4.

[0052] Referringto FIG. 4 and FIG. 5, in the OLED display
200, the chip on film 201 is located closer to the display panel
10 than a PCB 301 in an outer side of the non-luminescent
surface of the display panel 10, and an integrated circuit chip
21 may be located toward the display panel 10. Constituent
elements of the second embodiment corresponding to those
of the first embodiment are designated by the same reference
numerals, and constituent elements other than those of the
first embodiment will be mainly described below.

[0053] Thechiponfilm201 has astructure in which the first
pad unit P10 and the second pad unit P20 are located on
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surfaces opposite to each other. In detail, the chip on film 201
includes a film layer 22, first metal wires 231 provided in one
surface of the film layer 22, second metal wires 232 con-
nected to the first metal wires 231 through a via hole 221
formed in the film layer 22, and insulation layers 24 covering
a part of the first metal wires 231 and a part of the second
metal wires 232.

[0054] A portion of first metal wire 231 and a portion of
second metal wire 232 which are exposed without being
covered by the insulation layer 24 constitute the first pad umt
P10 and the second pad unit P20 of the chip on film 20,
respectively. The integrated circuit chip 21 is directly con-
nected to the second metal wires 232.

[0055] The first pad unit P10 is fixed to the pad area A20 of
the display panel 10, and the chip on film 201 is bent toward
a non-luminescent surface of the display panel 10 such that
the integrated circuit chip 21 and the second pad unit P20 are
located in an outer side of the non-luminescent surface of the
display panel 10. Both of the integrated circuit chip 21 and the
second pad unit P20 of the chip on film 201 are located toward
the outer side of the non-luminescent surface of the display
panel 10. That is, the integrated circuit chip 21 and the second
pad unit P20 are located toward a direction away from the
display panel 10.

[0056] The PCB 301 is divided into an overlapping area
A30 having a pad unit P30 and a component mounting area
A40 non-overlapping with the chip on film 201 mounted with
electronic devices 31. An opening 32 is formed in a position
corresponding to an integrated circuit chip 21 in an overlap-
ping area A30 of the PCB 30 and receives the integrated
circuit chip 21. Further, electronic devices 31 may be further
mounted between the pad unit P30 and the integrated circuit
chip 21 in the overlapping area A30.

[0057] Inthe second embodiment, because the PCB 301 is
located farther away from the display panel 10 than the chip
on film 201, and electronic devices 31 may be mounted on the
overlapping area A30 of the PCB 301. Accordingly, a part of
electronic devices 31 provided in the PCB 301 are disposed in
the overlapping area A30 so that the length of the component
mounting area A40 may be reduced as compared with the first
embodiment. As a result, an entire length of the PCB 301 and
the chip on film 201 along a first direction (y-axis direction)
can be efficiently reduced.

[0058] An adhesive tape 41 is located between the chip on
film 201 and the display panel 10 in an outer side of a non-
luminescent surface of the display panel 10. Moreover, the
adhesive tape 41 may be located between the chip on film 201
and the PCB 301 at one side end of the integrated circuit chip
21. The chip on film 201 is firmly fixed to the display panel 10
by the adhesive tape 41, and the PCB 301 is also stably fixed
to the chip on film 201 by the adhesive tape 41.

[0059] FIG. 6 is a partial cross-sectional view of an OLED
display according to a third embodiment. Referring to FIG. 6,
in the OLED display 300 of the third embodiment, an entire
portion of a PCB 302 overlaps with a chip on film 202.
Constituent elements of the third embodiment corresponding
to those of the second embodiment are designated by the same
reference numerals, and constituent elements other than those
of the second embodiment will be mainly described below.
[0060] The chip on film 202 has substantially the same
configuration as that of the second embodiment. The differ-
ence is that the chip on film 202 has a length larger than that
of the chip on film 201 of the second embodiment overlapping
with the entire portion of a PCB 302. The chip on film 202
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includes a first pad unit P10 and a second pad unit P20 located
on surfaces opposite to each other, and the first pad unit P10
and the second pad unit P20 are located at an end of the chip
on film 202.

[0061] A pad unit P30 of the PCB 302 is located at an end
of the PCB 302, and a remaining region of the PCB 302
except for a formation region of the pad unit P30 becomes a
component mounting area. The PCB 302 has an opening 32
for receiving the integrated circuit chip 21. As the pad unit
P30 of the PCB 302 is located at an end of the PCB 302, when
pressure is applied to the chip on film 202 and the PCB 302 to
bond the chip on film 202 and the PCB 302 to each other, a
bonding process can be easily performed.

[0062] That is, when the pad unit P30 is located in a center
of the PCB 302, a pressure pad (not shown) for compression
needs to be located in the center of the PCB 302. However, in
the third embodiment, since the pad unit P30 is located at an
end of the PCB 302, the pressure pad may be easily installed
and removed.

[0063] Accordingly, the OLED display 300 of the third
embodiment may reduce an entire length of the PCB 302 and
the chip on film 202 and easily perform a compressing pro-
cess of the PCB 302 and the chip on film 202 at the same time.
[0064] FIG. 7 is a layout view illustrating a pixel structure
of the display panel shown in FIG. 1. and FIG. 8 is a cross-
sectional view of the display panel taken along line I-1 of
FIG. 7.

[0065] Referring to FIG. 7 and FIG. 8, the display panel 10
includes a pixel circuit DC and an organic light emitting diode
(OLED) provided for each pixel. The pixel circuit (DC) fun-
damentally includes a switching thin film transistor 50, a
driving thin film transistor 60, and a capacitor 70. Further, the
display panel 10 includes a gate line 81 disposed in one
direction, a data line 82 and a common power line 83 insu-
lated from the gate line 81 while crossing the gate line.

[0066] Here, although one pixel may be defined by the gate
line 81, the data line 82, and the common power line 83, the
present invention is not limited thereto. The pixel refers to a
base unit displaying an image, and the display panel 10 dis-
plays the image through a plurality of pixels.

[0067] Although FIG. 7 illustrates an active matrix type
display panel 10 having a two-transistor one capacitor (2Tt-
1Cap) structure including two thin film transistors 50 and 60
and one capacitor 70, the structure of the display panel 10 is
not limited to the shown example. The display panel 10 may
be provided in various structures, which includes at least three
thin film transistors and at least two capacitors, and further
includes a separate wire.

[0068] The OLED includes a pixel electrode 91, an organic
emission layer 92, and a common electrode 93. One of the
pixel electrode 91 and the common electrode 93 is a hole
injection electrode, and the other of the pixel electrode 91 and
the common electrode 93 is an electron injection electrode.
Electrons and holes are injected from the pixel electrode 91
and the common electrode 93 to the organic emission layer
92, respectively, and light emission is achieved when an exci-
tation generated by coupling of holes and electrons falls from
an exited state to a ground state within the organic lumines-
cent layer 92.

[0069] The pixel electrode 91 may be made of high reflec-
tivity metal, and the common electrode 93 may be configured
by a transparent conductive layer. In this case, light of the
organic emission layer 92 is reflected from the pixel electrode
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91, and is transmitted through common electrode 93 and the
encapsulation substrate 12, and is discharged to the outside.
[0070] The capacitor 70 includes a pair of capacitor elec-
trodes 71 and 72 disposed while interposing an interlayer
insulating layer 85 being a dielectric material. Storage capac-
ity is determined by an electric charge stored in the capacitor
70 and a voltage between the two capacitor electrodes 71 and
72.

[0071] A switching thin film transistor 50 includes a
switching semiconductor layer 51, a switching gate electrode
52, switching source electrode 53, and a switching drain
electrode 54. A thin film transistor 60 includes a driving
semiconductor layer 61, a driving gate electrode 62, a drive
source electrode 63, and a driving drain electrode 64.

[0072] The switching thin film transistor 50 is used as a
switch selecting a pixel for emitting light. The switching gate
electrode 52 is connected to a gate line 81. The switching
source electrode 53 is connected to a data line 82, and the
switching drain electrode 54 is connected to one capacitor
electrode 71.

[0073] The driving thin film transistor 60 applies driving
power for emitting light from an organic emission layer 92 of
a selected pixel to the pixel electrode 91. The driving gate
electrode 62 is connected to the capacitor electrode 71 con-
nected to the switching drain electrode 54. The drive source
electrode 63 and another capacitor electrode 72 are connected
to a common power line 83. The drive drain electrode 64 is
connected to the pixel electrode of the OLED through a
contact hole.

[0074] The switching thin film transistor 50 operates
according to a gate voltage applied to the gate line 81 and
transfers a data voltage applied to the data line 82 to the
driving thin film transistor 60. A voltage corresponding to
voltage difference between a common voltage applied from
the common power line 83 to the driving thin film transistor
60 and the data voltage provided from the switching thin film
transistor 50 is stored in the capacitor 70, and an electric
current corresponding to the voltage stored in the capacitor 70
flows into the OLED through the driving thin film transistor
60, so that the organic emission layer 92 emits light.

[0075] According to at least one of the disclosed embodi-
ments, the entire length of the chip on film and the PCB may
be reduced. Accordingly, in an electronic deviceincluding the
organic light emitting diode (OLED) display, battery capacity
is increased and thin-profile electronic devices are easily real-
ized.

[0076] While this disclosure has been described in connec-
tion with the accompanying drawings, it is to be understood
that the present disclosure is not limited to the above embodi-
ments, but, on the contrary, is intended to cover various modi-
fications and equivalent arrangements included within the
spirit and scope of the appended claims.

What is claimed is:

1. An organic light emitting diode (OLED) display com-

prising:

a display panel including a display area having an OLED
and a pixel circuit, and a pad area in an outer side of the
display area;

a chip on film connected to the pad area and bent toward a
non-luminescent surface of the display panel, wherein
the chip on film includes an integrated circuit chip; and

a printed circuit board (PCB) at least partially overlapping
with the chip on film in an outer side of the non-lumi-
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nescent surface of the display panel, wherein the PCB
has an opening configured to receive the integrated cit-
cuit.

2. The OLED display of claim 1, wherein the PCB is
located closer to the display panel than the chip on film in the
outer side of the non-luminescent surface of the display panel,

and wherein the integrated circuit chip extends toward the
display panel.

3. The OLED display of claim 2, wherein the PCB com-
prises:

an overlapping area including a pad unit configured to be
connected to the chip on film and at least partially over-
lapping with the chip on film; and

a component mounting area that does not overlap with the
chip on film, and that is mounted with electronic devices.

4. The OLED display of claim 3, wherein the pad unit is
located in the center of the PCB along a first direction to
which the chip on film and the PCB are connected, and

and wherein the opening is formed in the overlapping area
of the PCB.

5. The OLED display of claim 3, wherein adhesive tapes
are respectively provided in upper and lower surfaces of an
end of the overlapping area spaced apart from the pad unit
such that the PCB is fixed to the display panel and the chip on
film.

6. The OLED display of claim 1, wherein the chip on film
is located closer to the display panel than the PCB in the outer
side of the non-luminescent surface of the display panel, and

wherein the integrated circuit chip extends away from the
display panel.

7. The OLED display of claim 6, wherein the chip on film
comprises:

a film layer;

a first plurality of metal wires provided on one surface of

the film layer;

a second plurality of metal wires provided on another sut-
face of the film layer and connected to the first metal
wires through a via hole formed in the film layer; and

an insulation layer covering a part of the first metal wires
and a part of the second metal wires.

8. The OLED display of claim 7, wherein a portion of the

first metal wires and a portion of the second metal wires
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which are exposed without being covered by the insulation
layer constitute a first pad unit and a second pad unit, respec-
tively, and

wherein the first pad unit is connected to the pad area.

9. The OLED display of claim 8, wherein the integrated
circuit chip is directly connected to the second metal wires,
and

wherein the chip on film is bent toward the non-lumines-

cent surface of the display panel such that the integrated
circuit chip and the second pad unit are located in the
outer side of the non-luminescent surface of the display
panel.

10. The OLED display of claim 9, wherein the PCB com-
prises, an overlapping area including a pad unit connected to
the second pad unit;

a component mounting area that does not overlap with the

chip on film, and that is mounted with electronic devices.

11. The OLED display of claim 10, wherein the opening is
located in the overlapping area, and

wherein the electronic devices are further mounted

between the pad unit and the integrated circuit chip in the
overlapping area.

12. The OLED display of claim 9, wherein the entire por-
tion of the PCB at least partially overlaps with the chip on
film, and

wherein the PCB comprises a pad unit connected to the

second pad unit.

13. The OLED display of claim 12, wherein the pad unit is
located at an end of the PCB such that the remaining region of
the PCB, except for a region occupied by the pad unit, func-
tions as a component mounting area.

14. The OLED display of claim 10, wherein an adhesive
tape is located between the chip on film and the display area
in the outer side of the non-luminescent surface of the display
panel so that the chip on film is fixed to the display panel.

15. The OLED display of claim 14, wherein the adhesive
tape is located between the chip on film and the PCB in a side
of the integrated circuit chip such that the PCB is fixed to the
chip on film.
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