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7) ABSTRACT

An OLED module can include a panel, a middle frame
coupled to a rear surface of the panel, a PCB assembly
provided at the outside of the panel, connected to the panel
and folded to be arranged on a rear surface of the middle
frame, and a back cover coupled to an outer surface of the
middle frame provided with the PCB assembly arranged
thereon.
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OLED MODULE AND DISPLAY DEVICE
HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2018-0152484, filed on
Nov. 30, 2018 in the Republic of Korea, which is hereby
incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a display device,
and more particularly, to a display device having an OLED
(organic light emitting diode) module.

Discussion of the Related Art

[0003] Recently, in the information-oriented society,
importance of display devices as a visual information trans-
fer medium has been emphasized and, in order to occupy a
main position in the future, display devices should satisfy
requirements, such as low power consumption, thinness,
light-weight, high definition, etc.

[0004] Displays are divided into: (a) an emissive type
which autonomously emits light, such as a cathode ray tube
(CRT), an electroluminescent (EL) element, a light emitting
diode (LED), a vacuum fluorescent display (VFD), a field
emission display (FED), a plasma display panel (PDP) and
an organic light emitting diode (OLED), and (b) a non-
emissive type which cannot autonomously emit light, such
as a liquid crystal display (LCD).

[0005] A display device employing organic light emitting
diodes (OLEDs) includes an OLED module. The OLED
module includes a panel on which a hole injection electrode
(anode), an organic emission layer and an electron injection
electrode (cathode), and light emission is carried out by
energy generated when excitons formed by coupling
between electrons and holes in the organic emission layer
transition from an excited state to a ground state.

[0006] That is, the panel of the OLED display device uses
a principle in which an anode layer, an organic material layer
and a cathode layer are sequentially stacked on a substrate,
and a proper energy difference is formed in the organic
material layer by applying the voltage applied between the
anode layer and the cathode layer so that the OLED display
device spontaneously emits light.

[0007] The OLED display device has self-emissive char-
acteristics due to such a principle, requires no separate light
source in contrast with a liquid crystal display device, and
can thus reduce thickness and weight. Further, the OLED
display device exerts high quality characteristics, such as
lower power consumption, high luminance, high reaction
speed, etc., and is thus regarded as a next generation display
device of portable electronic equipment.

[0008] In order to drive the OLED module, a printed
circuit board (PCB) is used, and the PCB is fixedly installed
on the rear surface of the panel of the OLED module.
[0009] However, the PCB fixed to the rear surface of the
panel of the OLED module causes temperature rise, and can
thus raise the surface temperature of a cover glass located on
the OLED module and cause degradation of various ele-
ments.
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SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention is directed to an
OLED module and a display device having the same that
substantially obviate one or more problems due to limita-
tions and disadvantages of the related art.

[0011] An object of the present invention is to provide a
display device which can address limitations associated with
heat generated from an OLED module, so as to lower the
surface temperature of a cover glass and to prevent degra-
dation of elements.

[0012] Additional advantages, objects, and features of the
invention 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 can be learned from practice of the invention. The
objectives and other advantages of the invention can be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0013] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an OLED module includes
a panel, a middle frame coupled to a rear surface of the
panel, a PCB assembly provided at the outside of the panel,
connected to the panel and folded to be arranged on a rear
surface of the middle frame, and a back cover coupled to an
outer surface of the middle frame provided with the PCB
assembly arranged thereon.

[0014] The OLED module can further include a detach-
able tape coupled to one surface of the PCB assembly.
[0015] The middle frame can include a PCB mounting part
configured to mount the PCB assembly thereon.

[0016] The middle frame can include a heat-radiating
material.
[0017] The PCB assembly can include connection cables

connected to the panel and a PCB coupled to the connection
cables.

[0018] The PCB mounting part can include a region
recessed from the middle frame so as to correspond to
thicknesses and shapes of the connection cables and the
PCB.

[0019] The PCB mounting part can be arranged in central
and lower regions of the middle frame.

[0020] The detachable tape can be a stretch tape.

[0021] The OLED module can further include a radiation
fan arranged in the back cover or on a rear surface thereof.
[0022] The back cover can have a shape protruding out-
wardly so as to form an air pocket therein.

[0023] Inanother aspect of the present invention, a display
device includes a cover glass, a panel arranged under the
cover glass, and an OLED module including a middle frame
coupled to a rear surface of the panel, a PCB assembly
provided at the outside of the panel, connected to the panel
and folded to be arranged on a rear surface of the middle
frame, and a back cover coupled to the middle frame
provided with the PCB assembly arranged thereon.

[0024] The display device can further include a detachable
tape coupled to one surface of the PCB assembly.

[0025] The middle frame can include a PCB mounting part
configured to mount the PCB assembly thereon.

[0026] The middle frame can include a heat-radiating
material.
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[0027] The PCB assembly can include connection cables
connected to the panel and a PCB coupled to the connection
cables.

[0028] The PCB mounting part can include a region
recessed from the middle frame so as to correspond to
thicknesses and shapes of the connection cables and the
PCB.

[0029] The PCB mounting part can be arranged in central
and lower regions of the middle frame.

[0030] The detachable tape can be a stretch tape.

[0031] The display device can further include a radiation
fan arranged in the back cover or on a rear surface thereof.
[0032] The back cover can have a shape protruding out-
wardly so as to form an air pocket therein.

[0033] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0035] FIG. 1 is a front view of a display device in
accordance with one embodiment of the present invention;

[0036] FIG. 2 is a cross-sectional view of FIG. 1, taken
along line A-A;
[0037] FIG. 3A s a view illustrating the structure of a rear

surface of an OLED module according to a related art;
[0038] FIG. 3B is a view illustrating temperature simula-
tion results of a cover glass of the OLED module of FIG. 34,
[0039] FIGS. 4A and 4B and FIGS. 5A and 5B are views
illustrating an assembly process of an OLED module in
accordance with one embodiment of the present invention;
and

[0040] FIGS. 6A and 6B are views comparatively illus-
trating temperature simulation results of the cover glass of
the OLED module of the related art, and a cover glass of the
OLED module in accordance with one embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0041] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. In the
following description of the embodiments, it will be under-
stood that, when a part, such as a layer (film), a region, a
pattern or a structure, is said to be “on” or “under” another
part, such as a substrate, another layer (film), a region, a pad
or a pattern, the part can be located “directly on” or “directly
under” the other part or other parts can be interposed
between both parts. In addition, it will be understood that a
criteria for the upward direction or the outward direction of
each layer is described based on the drawings.

[0042] Shapes, sizes, rates, angles, numbers, etc. disclosed
in the drawings are exaggerated, omitted or schematically
illustrated for convenience and clarity of description. Fur-
ther, sizes of respective elements do not entirely reflect
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actual sizes of the elements. In the following description of
the embodiments, the same elements are denoted by the
same reference numerals even though they are depicted in
different drawings. Hereinafter, the embodiments of the
present invention will be described with reference to the
accompanying drawings.

[0043] FIG. 1 is a front view of a display device in
accordance with one embodiment of the present invention,
and FIG. 2 is a cross-sectional view of FIG. 1, taken along
line A-A. All components of the display device according to
all embodiments of the present invention are operatively
coupled and configured.

[0044] Referring to FIGS. 1 and 2, a display device 1 in
accordance with one embodiment of the present invention
can include a cover glass 100, a set frame 200, an OLED
module 300, a battery 400, and a cover bottom 500.

[0045] The cover glass 100 can cover the entirety of a
display area of the display device 1. The cover glass 100 can
have a very thin thickness, and polarizing plate hard coating
can be performed on the upper surface of the cover glass 100
or a protective film can be attached thereto.

[0046] Further, the cover glass 100 can have a touch panel.
The touch panel can employ a resistive type in which sensors
responding to pressure applied to the surface of the touch
panel are densely installed and, when pressure is applied, a
position of the applied pressure is detected through coordi-
nates, or a capacitive type in which the surface of the cover
glass 100 is charged with charges, and sensors are installed
therearound and sense a degree of charge loss to detect a
touch point.

[0047] The OLED module 300 is arranged under the cover
glass 100. The OLED module 300 can be referred to as an
EL module. The OLED module 300 includes an anode, a
cathode and organic compound layers formed between the
anode and the cathode. The organic compound layers
include a hole injection layer (HIL), a hole transport layer
(HTL), an emission layer (EML), an electron transport layer
(ETL) and an electron injection layer (EIL). When driving
voltage is applied to the anode and the cathode, holes passed
through the hole transport layer (HTL) and electrons passed
through the electron transport layer (ETL) move to the
emission layer (EML) and thus form excitons, and conse-
quently, the emission layer (EML) emits visible light.

[0048] Further, the OLED module 300 includes pixels,
each of which includes an OLED, arranged in a matrix, and
adjusts luminance of the pixels according to gradation of
video data. Each of the pixels includes a driving thin film
transistor (TFT) which controls driving current flowing in
the OLED according to voltage Vgs applied between a gate
electrode and a source electrode of the driving TFT, and can
adjust display gradation (luminance) using an amount of
light emitted from the OLED being directly proportional to
such driving current.

[0049] The set frame 200 receives and supports the cover
glass 100 and the OLED module 300, and can be referred to
by various names, such as an upper frame, an upper cover,
a case, a housing, etc. For example, the set frame 200 can be
formed of aluminum (Al) and include various materials,
such as plastic.

[0050] A support plate 210 is provided on the set frame
200 and arranged under the OLED module 300. For
example, the set frame 200 can include a frame which
receives the cover glass 100 and the OLED module 300 and
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forms an external appearance of the display device 1, and the
support plate 210 located in the horizontal direction within
the frame.

[0051] Therefore, the cover glass 100 and the OLED
module can be sequentially located in an upper region of the
support plate 210, and the battery 400 can be arranged under
the support palate 210.

[0052] In aregion referred to by the battery 400, not only
the battery 400 but also other elements necessary to drive the
OLED can be located.

[0053] The cover bottom 500 can be located under the
battery 400 and coupled to the set frame 200 to support the
battery 400 and the elements necessary to drive the OLED
and to form an external appearance of a lower portion of the
display device 1. For example, the cover bottom 500 can
include a bottom part alone or further include a side surface
part. That is, the cover bottom 500 can include a bottom part
having a rectangular plate shape and a side surface part
protruding upward from one side of the bottom part to a
constant height. Of course, the above-described cover bot-
tom 500 is merely exemplary, and cover bottoms having
various shapes can be applied to the display device 1 in
accordance with the present invention.

[0054] FIG. 3A s a view illustrating the structure of a rear
surface of an OLED module according to a related art, and
FIG. 3B is a view illustrating temperature simulation results
of a cover glass of the OLED module of FIG. 3A.

[0055] Referring to FIG. 34, in order to drive an OLED
module 30 according to the related art, a printed circuit
board (PCB) 32 is used. Here, the PCB 32 contacts a rear
surface of a panel 31 of the OLED module 30, and is fixed
by a cover shield.

[0056] The PCB fixed to the rear surface of the panel 31
of the OLED module 30 is a main heating source which
causes temperature rise, and can thus raise the surface
temperature (particularly, of a central region) of a cover
glass 10 located on the OLED module 30 and cause degra-
dation of various elements.

[0057] Therefore, one embodiment of the present inven-
tion can provide an OLED module which can address
problems caused by heat generated from an OLED module
of the related art, so as to lower the surface temperature of
a cover glass and prevent degradation of elements, and the
embodiment of the present invention can provide a display
device having such OLED module.

[0058] FIGS. 4A and 4B and FIGS. 5A and 5B are views
illustrating an assembly process of the OLED module in
accordance with one embodiment of the present invention.
[0059] As exemplarily shown in FIGS. 4A and 4B and
FIGS. 5A and 5B, the OLED module 300 in accordance with
this embodiment can include a panel 310, a PCB assembly
320, a middle frame 340 and a back cover 350.

[0060] The panel 310 can include the above-described
anode, cathode and organic compound layers HIL, HTL,
EML, ETL and EIL. For example, the panel 310 can have a
square or rectangular shape, or have various other shapes.
Further, the panel 310 can be a plastic OLED (POLED)
panel which can be formed to be bendable using plastic
having good elasticity.

[0061] The PCB assembly 320 can be provided at the
outside of the panel 310 and coupled to the panel 310 so as
to drive the OLED module 300, as exemplarily shown in
FIGS. 4A and 4B. For example, the PCB assembly 320 can
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include connection cables 321 connected to the panel 310,
and a PCB 322 coupled to the connection cables 321.

[0062] The connection cables 321 can have a designated
length and connect the PCB 322 located at the outside of the
panel 310 to the panel 310. For example, a pair of connec-
tion cables 321 spaced apart from each other can be pro-
vided, or one connection cable 321 or three or more con-
nection cables 321 can be provided.

[0063] Further, the connection cables 321 can be formed
of a flexible material and be folded so that the PCB 222 are
located on the rear surface of the panel 310. The connection
cables 321 can be referred to as flexible flat cables (FFCs).

[0064] The PCB 322 has various shapes, such as a rect-
angular shape, and one side of the PCB 322 is connected to
the connection cables 321. The PCB 322 can be referred to
as a printed circuit board. Further, the PCB 322 can be
referred to as a center-PCB, a control-PCB, a C-PCB or the
like.

[0065] The middle frame 340 can be coupled to the rear
surface of the panel 310, as exemplarily shown in FIG. 4B.
For example, the middle frame 340 can have a shape
corresponding to the shape of the panel 310, and be detach-
ably coupled to the panel 130 so as to surround the panel
310.

[0066] The middle frame 340 can include a heat-radiating
material. For example, the middle frame 340 can be formed
of aluminum (Al), or be formed of various other materials
which can block direct heat transfer to the panel 310.

[0067] Further, the middle frame 340 can include a PCB
mounting part 342 to stably mount the PCB assembly 320
thereon. The PCB mounting part 342 can include a region
recessed from the middle frame 340 so as to correspond to
the thicknesses and shapes of the connection cables 321 and
the PCB 322, as exemplarily shown in FIG. 4B. For
example, the PCB mounting part 342 can be arranged in
central and lower regions of the middle frame 340. Of
course, according to embodiments, the PCB mounting part
342 can have a shape protruding from the middle frame 340
so as to space the PCB assembly 320 farther apart from the
panel 310.

[0068] The above-described PCB assembly 320 provided
at the outside of the panel 310 is connected to the panel 310,
as exemplarily shown in FIG. 4A, and a part of the PCB
assembly 320 can be exposed under the condition that the
PCB assembly 320 is coupled to the middle frame 340.

[0069] Further, the PCB assembly 320 can be transported
under the condition that the PCB assembly 320 is attached
to the rear surface of the panel 310 without coupling of the
middle frame 340 thereto, as occasion demands (for
example, supply to a customer, screen inspection, progres-
sion of aging, or the like)

[0070] For this purpose, a detachable tape 330 can be
coupled to one surface of the PCB assembly 330. The
detachable tape 330 can be easily attachable and detachable
by proper force without a great expenditure of energy.
Particularly, the detachable tape 330 needs to maintain
proper performance so as not to damage the middle frame
340 or leave a residue.

[0071] Therefore, the detachable tape 330 can be imple-
mented as a stretch tape. The stretch tape is a product
designed to lose adhesive force of an adhesive interface
thereof and thus to be easily attachable and detachable, when
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it stretches in the horizontal direction, and any tape, which
can have the above-described effects, can be referred to as a
stretch tape.

[0072] The PCB assembly 320 connected to the panel 310
can be transported or stored under the condition that the PCB
assembly 320 is attached to the central region of the panel
310 by the detachable tape 330.

[0073] However, in order to constitute the OLED module
300, after the PCB assembly 320 connected to the panel 310
is exposed to the outside of the panel 310, a part of the PCB
assembly 320 can be exposed to the outside of the middle
frame 340, as exemplarily shown in FIGS. 4A and 4B.
[0074] Thereafter, as the connection cables 321 of the
PCB assembly 320 are folded, the PCB 322 can be arranged
on the rear surface of the middle frame 340, as exemplarily
shown in FIG. 5(a). Here, the detachable tape 330 coupled
to the PCB assembly 320 (for example, the PCB 322) can be
attached to the PCB mounting part 342 of the middle frame
340, and the PCB assembly 320 can be fixed to the rear
surface of the middle frame 340.

[0075] The back cover 350 can be coupled to the outer
surface of the middle frame 340 on which the above-
described PCB assembly 320 is arranged. The back cover
350 can have a shape corresponding to the shapes of the
panel 310 and the middle frame 340 and form the rear
surface of the OLED module 300.

[0076] Further, the back cover 350 can have a shape
protruding outwardly so as to form an air pocket therein.
Accordingly, even if the PCB assembly 320 located between
the back cover 350 and the middle frame 340 generates heat,
cooling efficiency can be increased by the air pocket. The
back cover 350 can be formed of a heat-radiating material,
and a plurality of through holes to emit heat can be formed
through the outer surface of the back cover 350.

[0077] A radiation fan can be arranged in the back cover
350 or on the rear surface thereof so as to increase heat
dissipation efliciency.

[0078] FIGS. 6A and 6B are views comparatively illus-
trating temperature simulation results of the cover glass of
the OLED module of the related art, and the cover glass of
the OLED module in accordance with one embodiment of
the present invention.

[0079] As seen from temperature measurement results of
the cover glass 10 of the display device employing the
OLED module 30 of the related art, and the cover glass 100
of the display device 1 employing the OLED module 300 in
accordance with one embodiment of the present invention,
as exemplarily shown in FIGS. 6A and 6B, it can be
confirmed that the surface temperature of the cover glass
100 in accordance with one embodiment is remarkably
lowered, as compared to the surface temperature of the cover
glass 10 of the related art (for example, the temperature
(41.77 degrees) of the central region of the cover glass 100
is greatly lower than the temperature (62.5 degrees) of the
central region of the cover glass 10).

[0080] The above-described display device in accordance
with the present invention can be applied to various elec-
tronic equipment, such as a TV, a smartphone, a tablet PC,
etc.

[0081] As apparent from the above description, in a dis-
play device in accordance with one or more embodiments of
the present invention, since a PCB assembly is provided to
be detachably attached to an OLED module and is spaced
apart from a panel, problems caused by heat generated from
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the OLED module are addressed or overcome, and thus, the
surface temperature of a cover glass can be lowered and
degradation of elements can be prevented or minimized.
[0082] Further, in the display device in accordance with
one or more embodiments of the present invention, the PCB
assembly to which a detachable tape is coupled can be
transported under the condition that the PCB assembly is
attached to the rear surface of the panel as occasion, such as
supply to a customer, screen inspection, progression of
aging, or the like, demands, and be easily detached from the
panel, thus improving assembly efficiency.

[0083] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An organic light emitting diode (OLED) module com-
prising:

a panel;

a middle frame coupled to a rear surface of the panel;

a printed circuit board (PCB) assembly provided outside
of the panel, connected to the panel and folded to be
arranged on a rear surface of the middle frame; and

a back cover coupled to an outer surface of the middle
frame provided with the PCB assembly arranged
thereon.

2. The OLED module according to claim 1, further
comprising a detachable tape coupled to one surface of the
PCB assembly.

3. The OLED module according to claim 1, wherein the
middle frame includes a PCB mounting part configured to
mount the PCB assembly thereon.

4. The OLED module according to claim 3, wherein the
middle frame includes a heat-radiating material.

5. The OLED module according to claim 3, wherein the
PCB assembly comprises:

connection cables connected to the panel; and

a PCB coupled to the connection cables.

6. The OLED module according to claim 5, wherein the
PCB mounting part comprises a region recessed from the
middle frame so as to correspond to thicknesses and shapes
of the connection cables and the PCB.

7. The OLED module according to claim 6, wherein the
PCB mounting part is arranged in central and lower regions
of the middle frame.

8. The OLED module according to claim 2, wherein the
detachable tape is a stretch tape.

9. The OLED module according to claim 1, further
comprising a radiation fan arranged in the back cover or on
a rear surface of the back cover.

10. The OLED module according to claim 1, wherein the
back cover has a shape protruding outwardly so as to form
an air pocket therein.

11. A display device comprising:

a cover glass;

a panel arranged under the cover glass; and

an organic light emitting diode (OLED) module compris-
ing a middle frame coupled to a rear surface of the
panel, a printed circuit board (PCB) assembly provided
outside of the panel, connected to the panel and folded
to be arranged on a rear surface of the middle frame,



US 2020/0176528 A1l

and a back cover coupled to the middle frame provided
with the PCB assembly arranged thereon.

12. The display device according to claim 11, further
comprising a detachable tape coupled to one surface of the
PCB assembly.

13. The display device according to claim 11, wherein the
middle frame includes a PCB mounting part configured to
mount the PCB assembly thereon.

14. The display device according to claim 13, wherein the
middle frame includes a heat-radiating material.

15. The display device according to claim 13, wherein the
PCB assembly comprises:

connection cables connected to the panel; and

a PCB coupled to the connection cables.

16. The display device according to claim 15, wherein the
PCB mounting part comprises a region recessed from the
middle frame so as to correspond to thicknesses and shapes
of the connection cables and the PCB.

17. The display device according to claim 16, wherein the
PCB mounting part is arranged in central and lower regions
of the middle frame.

18. The display device according to claim 12, wherein the
detachable tape is a stretch tape.

19. The display device according to claim 11, wherein the
OLED module further comprises a radiation fan arranged in
the back cover or on a rear surface of the back cover.

20. The display device according to claim 11, wherein the
back cover has a shape protruding outwardly so as to form
an air pocket therein.
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