EP 2 180 536 A2

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
28.04.2010 Bulletin 2010/17

(21) Application number: 09174027.4

(22) Date of filing: 26.10.2009

(11) EP 2 180 536 A2

EUROPEAN PATENT APPLICATION

(51) IntCl.:
HO1L 51/52(2006.01)

(84) Designated Contracting States:
AT BE BG CHCY CZDE DK EE ES FI FR GB GR
HRHUIEISITLILT LULV MC MK MT NL NO PL
PT RO SE SI SK SM TR
Designated Extension States:
AL BA RS

(30) Priority: 24.10.2008 KR 20080104868

(71) Applicant: Samsung Mobile Display Co., Ltd.
Yongin-City
Gyunggi-do (KR)

(72) Inventors:
* Yee, Dong-Su
Yongin-city, Gyunggi-do (KR)
¢ Cho, Dai-Han
Yongin-city, Gyunggi-do (KR)

* Hwang, Jung-Ho
Yongin-city, Gyunggi-do (KR)
* Moon, Chan-Kyoung
Yongin-city, Gyunggi-do (KR)
* Lee, Hyun-Hee
Yongin-city, Gyunggi-do (KR)
¢ Kim, Min-Su
Yongin-city, Gyunggi-do (KR)
¢ Wang, Chan-Hee
Yongin-city, Gyunggi-do (KR)

(74) Representative: Gulde Hengelhaupt Ziebig &
Schneider
Patentanwilte - Rechtsanwilte
WallstraBe 58/59
10179 Berlin (DE)

(54) Organic light emitting diode display
(57)  An organic light emitting diode (OLED) display
includes a display panel assembly, a support member
supporting edges of the display panel assembly and in-
cluding an opening exposing a rear surface of the display
panel assembly, and a buffer member attached to the
rear surface of the display panel assembly exposed
through the opening of the support member.

FI1G.1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 180 536 A2 2

Description

BACKGROUND

[0001] The field invention relates to an organic light
emitting diode (OLED) display and, more particularly, to
an OLED display with improved impact resistance and

assembling efficiency.

Description of the Related Technology

[0002] Unlike a liquid crystal display (LCD), an OLED
display has self-emission characteristics, so it does not
need a light source. Thus, it is thinner and lighter. In ad-
dition, the OLED display exhibits quality characteristics
such as low power consumption, high luminance, high
response speed, and as such, the OLED display receives
much attention as a next-generation display device for
mobile electronic display devices.

[0003] In general, the OLED display includes two at-
tached substrates, having there between a display panel
assembly with organic light emitting elements, a printed
circuitboard (PCB) electrically connected with the display
panel assembly through a flexible printed circuit (FPC),
and a support member or a bezel supporting the display
panel assembly, the PCB, or the like. Accordingly, the
display panel assembly on the support member, and the
PCB s disposed on arear surface of the support member.
[0004] The display panel assembly, the PCB, and the
support member are part of a single module that is re-
ceived in the interior of a case. The case may be a sep-
arate case, or may be a case of an electronic device for
which the OLED display is used.

[0005] Unlike the LCD in which a structure such as a
backlight unit or the like is positioned between the display
panel assembly and the support member, the OLED dis-
play does not have any structure between the display
panel assembly and the support member. Thus, the
OLED display is weak to external impact such as a drop
impact or the like.

[0006] In addition, the OLED display having the sup-
port member may have weaker impact resistance than
that ofan OLED display that does not have such a support
member. One of the reasons is that the support member
may be deformed and impact or collide with the display
panel assembly and damage it.

[0007] Thus, the support member may be omitted to
seek enhancement of the impact resistance, but the
omission of the support member severely degrades the
assembling efficiency.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.
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SUMMARY OF CERTAIN INVENTIVE EMBODIMENTS

[0009] One aspect is an organic light emitting diode
(OLED) display device, including a display panel assem-
bly, a support member supporting edges of the display
panel assembly and having an opening exposing a rear
surface of the display panel assembly, and a buffering
member buffer member attached to the rear surface of
the display panel assembly exposed through the opening
of the support member.

[0010] Accordingly, an organic light emitting diode dis-
play device is provided comprising a display panel as-
sembly, a support member supporting edges of the dis-
play panel assembly and having an opening exposing a
rear surface of the display panel assembly, and a buffer
member attached to the rear surface of the display panel
assembly through the opening of the support member.
[0011] The buffer member may be configured to ab-
sorb energy from an impact to device. Thus, the buffer
member improves the impact resistance of the display.
[0012] Preferably, the buffer member may have a
thickness ranging from about 0.2mm to about 0.5mm. In
this way, the buffer member can sufficiently absorb an
external impact.

[0013] Preferably, the buffer member may be spaced
apart from the support member. Thus, an internal impact
may not be transferred from the support member to the
buffer member.

[0014] The buffer member may comprise an adhesive
layer facing the display panel assembly or the buffer
member may entirely consists of an adhesive material.
This allows the display to be assembled more easily.
[0015] The support member may comprise a bottom
part supporting the edges of the display panel assembly,
and a side wall part formed to protrude from the bottom
part. The bottom part of the support member and the
edge of the display panel assembly may contact in an
overlap area having a width ranging from about 0.5mm
toabout 1.0mm. The side wall part of the support member
may be spaced apart from the display panel assembly.
The side wall part may protrude from the bottom part at
least as far as the far surface of the display panel assem-
bly.

[0016] The support member may have a thickness
ranging from about 0.2mm to about 0.5mm. The support
member may be made of one or more of a resin-based
material including polycarbonate, and a metal-based ma-
terial comprising at least one of stainless steel, magne-
sium, aluminum, and an alloy thereof.

[0017] The display panel assembly may comprise an
encapsulation substrate sealed to a display substrate.
The display substrate may comprise a plurality of pixels
configured to display an image.

[0018] The support member may comprise a connec-
tion part configured to receive a flexible printed circuit
board.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1is an exploded perspective view of an organic
light emitting diode (OLED) display according to one
embodiment.

FIG. 2 is a cross-sectional view showing a coupled
state of the OLED display in FIG. 1.

FIG. 3 is a circuit diagram showing a pixel circuit of
a display panel assembly in FIG. 1.

FIG. 4 is a partially enlarged cross-sectional view of
the display panel assembly in FIG. 1.

DETAILED DESCRIPTION OF CERTAIN INVENTIVE
EMBODIMENTS

[0020] Certain embodiments will be described more
fully hereinafter with reference to the accompanying
drawings. As those skilled in the art would realize, the
described embodiments may be modified in various dif-
ferent ways, without departing from the scope of the
present invention.

[0021] Some embodiments provide an organic light
emitting diode (OLED) display having advantages of im-
proving impact resistance and assembly efficiency, and
reducing the overall thickness.

[0022] The scale, size, and thickness of each element
are arbitrarily shown in the drawings, and the present
invention is not limited thereto.

[0023] In the drawings, the thickness of layers, films,
panels, regions, etc., may be exaggerated for clarity. Like
reference numerals generally designate like elements
throughout the specification. It will be understood that
when an element such as a layer, film, region, or sub-
strate is referred to as being "on" another element, it can
be directly on the other element or intervening elements
may also be present. In contrast, when an element is
referred to as being "directly on" another element, there
are no intervening elements present.

[0024] In order to clarify the present invention, parts
unrelated to descriptions may be omitted.

[0025] Exemplary embodiments of the present inven-
tion will now be described with reference to FIGs. 1 and
2. Embodiments with different configurations and ar-
rangements may also be used.

[0026] As shown in FIG. 1, an organic light emitting
diode (OLED) display 100 includes a display panel as-
sembly 50, a support member 70, and a buffer member
80. The OLED display 100 further includes a printed cir-
cuit board (PCB) 30 and a flexible PCB (FPCB) 35.
[0027] The display panel assembly 50 includes a dis-
play substrate 51, an encapsulation substrate 52, and an
integrated circuit (IC) chip 40. The display substrate 51
includes a display area (DA) and a mount area (namely,

10

15

20

25

30

35

40

45

50

55

a non-display area (NA)). The encapsulation substrate
52 has a smaller size than the display substrate 51, and
is attached to the display area of the display substrate
51. The display substrate 51 and the encapsulation sub-
strate 52 are sealed by a sealant (not shown), which may
be disposed along edges of the encapsulation substrate
52. The IC chip 40 is mounted on the mount area of the
display substrate 51. The IC chip 40 is mounted on the
same surface of the display substrate 51 on which the
encapsulation substrate 51 is attached. Namely, the en-
capsulation substrate 52 and the IC chip 40 are disposed
to be adjacent to each other.

[0028] Although not shown, in some embodiments, the
display panel assembly 50 further includes a protection
layer to cover the mount area (NA) to mechanically pro-
tect the IC chip 40 and prevent the mount area (NA) from
being corroded.

[0029] The display substrate 51 includes a plurality of
pixels arranged in a matrix form at the display area (DA).
As shown in the embodiment of FIG. 3, a single pixel
includes an organic light emitting element L1, a plurality
of thin film transistors (TFTs) T1 and T2, and one or more
capacitor elements C1. Pixels of various other embodi-
ments may also be used.

[0030] The display substrate 51 may further include a
scan driver (not shown) and a data driver (not shown) to
drive the pixels. The display substrate 51 further includes
pad electrodes (not shown) disposed on the mount area
(NA). In this embodiment, IC chip 40 is mounted in the
form of chip-on-glass (COG) on the mount area (NA) of
the display substrate 51 so as to be electrically connected
with the pad electrodes (not shown). The display sub-
strate 51 further includes wires (not shown) connecting
the IC chip 40, the scan driver (not shown), and the data
driver (not shown).

[0031] The encapsulation substrate 52 is attached to
the display substrate 51 to seal and protect the organic
light emitting element L1 (shown in FIG. 4), the TFT (T2)
(shown in FIG. 4), various wires, and other elements
formed on the substrate 52.

[0032] In some embodiments, the display panel as-
sembly 50 may further include a polarizer (shown in FIG.
2) attached to one or more surfaces of the encapsulation
substrate 52 to restrain reflection of external light.
[0033] The PCB 30 includes electronic elements (not
shown) for processing drive signals, and a connector part
36 for receiving an external signal. One side of the FPCB
35 is connected with the mount area (NA) of the display
substrate 51, and the other side of the FPCB 35 is con-
nected withthe PCB 30. Namely, the FPCB 35 electrically
connects the PCB 30 and the display panel assembly
50. Accordingly, drive signals generated from the PCB
30 are delivered to the IC chip 40 or the drivers of the
display substrate 51 via the FPCB 35.

[0034] As shown in FIG. 2, the support member 70
includes a bottom part 71 and a side wall part 72 formed
to protrude from the bottom part 71. The support member
70 may be made of one or more of a resin-based material
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including polycarbonate (PC), and a metal-based mate-
rialincluding stainless steel (SUS), magnesium (Mg), alu-
minum (Al), and their alloys. In some embodiments, the
support member 70 is made of stainless steel.

[0035] The support member 70 has a thickness within
the range of about 0.2mm to about 0.5mm and has proper
strength to protect the display panel assembly 50. Ac-
cordingly, the bottom part 71 and the side wall part 72
each have the thickness (t1) ranging from about 0.2mm
toabout 0.5mm. Ifthe thickness t1 of the support member
70 is less than about 0.2mm, the support member 70
may not have sufficient strength, while if it is larger than
about 0.5mm, the support member 70 may have exces-
sive strength and could damage the display panel as-
sembly 50. That is, the support member 70 preferably
maintains flexural rigidity so as to not have excessive
flexibility or rigidity. Also, if the thickness t1 of the support
member is too large, it would affect the overall thickness
ofthe OLED display 100, degrading quality of the external
appearance of the product.

[0036] The bottom part 71 is in contact with the edges
ofthe display panel assembly to support the display panel
assembly 50, with an opening 715 exposing a portion of
a rear surface of the display panel assembly 50. Accord-
ingly, the bottom part 71 is formed as a flange or frame
disposed along the circumference of the side wall part
72, and when the display panel assembly 50 and the
support member 70 are combined, the bottom part 71
supports the edges of the display substrate 51 of the
display panel assembly 50. Thus, the exposed portion of
the rear surface of the display panel assembly 50 due to
the opening 715 may be a portion other than portions of
the bottom display substrate 51 where the bottom part is
in contact with the display substrate 51. Here, the rear
surface of the display panel assembly 50 refers to the
opposite surface of the surface of the display substrate
51 facing the encapsulation substrate 52.

[0037] The portion where the edge of the display panel
assembly 50 and the bottom part 71 of the support mem-
ber 70 are in contact has a width ranging from about
0.5mm to about 1.0mm. That is, the length d1 of the por-
tion where the bottom part 71 of the support member 70
and the edge of the display panel assembly 50 overlap
is within the range of about 0.5mm to about 1.0mm.
[0038] If the length d1 of the portion where the bottom
part 71 and the rear surface of the display panel assembly
50overlapis less than about 0.5mm, the support member
70 could not stably support the display panel assembly
50. If the length d1 of the portion where the bottom part
71 and the rear surface of the display panel assembly 50
overlap is larger than about 1.0mm, impact resistance of
the OLED display 100 could be worse than a case where
the support member 70 is not provided.

[0039] Thesidewallpart72surrounds atleasta portion
of the display panel assembly 50 where the display panel
assembly 50 and the support member 70 are connected,
and is separated from the edges of the display panel
assembly 50. In other words, an empty gap is formed
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between the side wall part 72 and the display panel as-
sembly 50. Because the side wall part 72 is separated
from the edges of the display panel assembly 50, even
if the support member 70 is deformed, the display panel
assembly 50 and the side wall part 72 do not collide, so
damage of the display panel assembly 50 can be avoid-
ed.

[0040] In addition, the side wall part 72 has a height
that is the same as or higher than the thickness of the
display panel assembly 50 supported by the support
member 70. This is to allow the support member 70 to
stably protect the display panel assembly 50 and improve
the assembling efficiency.

[0041] The support member 70 includes a connection
part 725 which may be formed by cutting away a portion
of the side wall part 72 neighboring the mount area (NA)
of the display substrate 51, allowing the FPCB 35 to be
connected with the mount area (NA) of the display sub-
strate 51.

[0042] The OLED display 100 further includes an ad-
hesive member 79 disposed between the bottom part 71
of the support member 70 and the edges of the rear sur-
face of the display panel assembly 50. The adhesive
member 79 bonds the display panel assembly 50 and
the support member 70 together. In a preferred embod-
iment, the adhesive member 79 does not extend beyond
the support member 70, i.e. may have a thickness of d1
plus the thickness of the gap between the side wall part
72 and the display panel assembly 50 or less.

[0043] The buffer member 80 is attached to the rear
surface of the display panel assembly 50 exposed
through the opening 715 of the bottom part 71, and is
configured to absorb energy from an impact to the OLED
display 100. The buffer member 80 is made of a material
having relatively weaker strength compared with the dis-
play panel assembly 50. That is, the buffer member 80
needs to have relatively weak strength so that the display
panel assembly 50 may not be broken by an impact that
may be applied to the buffer member 80. The buffer mem-
ber 80 may be made of a rubber material or the like. For
example, the buffer member 80 may be made of sponge
formed by foaming a rubber solution or urethane obtained
by fabricating a rubber solution as a synthetic resin.
[0044] The buffer member 80 is arranged spaced apart
from the support member 72. In this way, an impact on
the support member 72 is not transferred to the buffer
member 80 and vice versa. Thus, the impact resistance
of the display is be improved. The buffer member 80 has
a smaller size than the corresponding opening 751 and
may be centered in the opening 751.

[0045] The buffer member 80 has a thickness t2 rang-
ing from about 0.2mm to about 0.5mm. If the thickness
t2 of the buffer member is less than about 0.2mm, the
buffer member 80 would not sufficiently buffer an external
impact applied to the display panel assembly 50. If the
thickness of the buffer member 80 is larger than about
0.5mm, the overall thickness of the OLED display 100
would become thicker and degrade the quality of the ex-
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ternal appearance.

[0046] The buffer member 80 may include a buffer lay-
er and an adhesive layer. For example, the buffer mem-
ber 80 may be formed in the form of a release film. How-
ever, the present invention is not limited thereto. Thus,
in some embodiments, the buffer member 80 does not
include the adhesive layer, and is attached to the rear
surface of the display panel assembly 50 by means of
an adhesive member, such as adhesive member 79 that
adheres the support member 70 to the display panel as-
sembly 50 as described above. In this case, the adhesive
member 79 that adheres the support member 70 to the
display panel assembly 50 and the adhesive member
that adheres the display panel assembly 50 may be in-
tegrally formed. The buffer member 80 may be formed
as a buffer layer having an adhesive force itself. In some
embodiments, the buffer member 80 is formed of an ad-
hesive material, and has an adhesive force itself as
shown in FIG. 2.

[0047] With such a configuration, the impact resist-
ance and assembling efficiency of the OLED display can
be improved, and the overall thickness of the OLED dis-
play can be reduced.

[0048] That is, although the OLED display 100 is
formed to be thinner, it can effectively prevent the display
panel assembly 50 from being damaged even when an
external impact is applied to the OLED display if the
OLED display is, for example, dropped. In addition, the
improvement of the assembling efficiency can lead to an
increase in the productivity.

[0049] The internal structure of the display panel as-
sembly 50 will now be described with reference to FIGs.
3 and 4, which illustrate a particular embodiment of a
pixel. Other pixels may also be used.

[0050] As shownin FIGs. 3 and 4, a pixel includes the
organic light emitting element L1 and the driving circuit
units T1, T2, and C1. The organic light emitting element
L1 and the driving circuit units T1, T2, and C1 are gen-
erally formed on the display substrate 51. That is, the
display substrate 51 includes a substrate member 511,
the driving circuit units T1, T2, and C1 formed on the
substrate member 511, and the organic light emitting el-
ement L1.

[0051] The organic light emitting element L1 includes
an anode electrode 544, an organic light emission layer
545, and a cathode electrode 546. In this embodiment,
the pixel includes two TFTs T1 and T2, and a storage
capacitor C1. The TFTs include a switching transistor T1
and a driving transistor T2.

[0052] The switching transistor T1 is connected with a
scan line SL1 and a data line DL1, and transfers a data
voltage, which is input from the data line DL1 according
to a switching voltage inputted to the scan line SL1, to
the driving transistor T2. The storage capacitor C1is con-
nected with the switching transistor T1 and a power
source line VDD, and stores a voltage corresponding to
the difference between the voltage received from the
switching transistor T1 and a voltage supplied to the pow-
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er source line VDD.

[0053] The driving transistor T2 is connected with the
power source line VDD and the storage capacitor C1,
and supplies an output current | gp approximately pro-
portional to the square of the difference between the volt-
age stored in the storage capacitor C1 and a threshold
voltage to the organic light emitting element L1. The or-
ganic light emitting element L1 emits light according to
the output current Iy gp. The driving transistor T2 in-
cludes a source electrode 533, a drain electrode 532,
and a gate electrode 531. The anode electrode 544 of
the organic light emitting element L1 is connected to the
drain electrode 532 of the driving transistor T2. The struc-
ture of the pixel may modified and is not limited to the
example of Figures 3 and 4.

[0054] The encapsulation substrate 52 covers the dis-
play substrate 51 with the organic light emitting element
L1 and the driving circuit units T1, T2, and C1 formed
thereon. A polarizer 58 may be formed on the encapsu-
lation substrate 52 to restrain reflection of external light.
However the presentinvention is not limited thereto. That
is, the polarizer 58 may be formed under the encapsula-
tion substrate 52 or on the organic light emitting element
L1, or may be omitted according to various embodiments.
[0055] While various practical exemplary embodi-
ments have been described, it is to be understood that
the invention is not limited to the disclosed embodiments,
but, on the contrary, is intended to cover various modifi-
cations and equivalent arrangements.

Claims

1. Anorganic light emitting diode (100) display device,
comprising:

a display panel assembly (50);

a support member (70) supporting edges of the
display panel assembly (50) and having an
opening (751) exposing a rear surface of the dis-
play panel assembly (50); and

a buffer member (80) attached to the rear sur-
face of the display panel assembly (50) through
the opening (751) of the support member (70).

2. The device of claim 1, wherein the support member
(70) comprises a bottom part (71) supporting the
edges of the display panel assembly (50), and a side
wall part (72) formed to protrude from the bottom
part (71).

3. The device of claim 2, wherein the bottom part (71)
of the support member (70) and the edge of the dis-
play panel assembly (50) contact in an overlap area
having a width ranging from about 0.5mm to about
1.0mm.

4. The device of claim 2 or 3, wherein the side wall part
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(72) of the support member (70) is spaced apart from
the display panel assembly (50).

The device of any of claims 2 to 4, wherein the side
wall part (72) protrudes from the bottom part (71) at
least as far as the far surface of the display panel
assembly (50).

The device of any of the previous claims, wherein
the buffer member (80) has a thickness ranging from
about 0.2mm to about 0.5mm.

The device of any of the previous claims, wherein
the buffer member (80):

comprises an adhesive layer facing the display
panel assembly (50), or
consists of an adhesive material.

The device of any of the previous claims, wherein
the buffer member (80) is spaced apart from the sup-
port member (70).

The device of any of the previous claims, wherein
the buffer member (80) is configured to absorb en-
ergy from an impact to device.

The device of any of the previous claims, wherein
the support member (70) has a thickness ranging
from about 0.2mm to about 0.5mm.

The device of any of the previous claims, wherein
the support member (70) is made of one or more of
a resin-based material including polycarbonate, and
a metal-based material comprising at least one of
stainless steel, magnesium, aluminum, and an alloy
thereof.

The device of any of the previous claims, wherein
the display panel assembly (50) comprises an en-
capsulation substrate (52) sealed to a display sub-
strate (51).

The device of claim 12, wherein the display substrate
(51) comprises a plurality of pixels configured to dis-
play an image.

The device of claim 13, wherein the display substrate
comprises an integrated circuit, configured to send
signals to the pixels.

The device of any of the previous claims, wherein
the support member (70) comprises a connection
part (725) configured to receive a flexible printed cir-
cuit board (35).
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