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FIG. 1B
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FIG. 1D
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FIG. 2B
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ORGANIC LIGHT EMITTING DIODE
DISPLAY, MANUFACTURING METHOD AND
MANUFACTURING EQUIPMENT THEREOF

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0126488 filed in the
Korean Intellectual Property Office on Dec. 10, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display. More particu-
larly, the described technology relates generally to a sealing
technology for sealing a display unit.

[0004] 2. Description of the Related Art

[0005]  An organic light emitting diode (OLED) display is a
self-emissive display which displays an image with a self-
emissive organic light emitting element. Since a display unit,
including a plurality of organic light emitting elements, is
deteriorated in function when it is exposed to moisture and
oxygen, technology for preventing external moisture and
oxygen from permeating by sealing the display unit has been
required.

[0006] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the described technology, and therefore
it may contain information which does not form the prior art
which is already known in this country to a person of ordinary
skill in the art.

SUMMARY OF THE INVENTION

[0007] The described technology has been made in an
effort to provide an organic light emitting diode (OLED)
display which can be manufactured with ease, which has
improved display quality and useful life-span by enhancing a
sealing function of a display unit, and which has an excellent
head dissipation effect, and a manufacturing method thereof.
[0008] A method for manufacturing an OLED display
according to an exemplary embodiment comprises: forming a
thermosetting adhesive layer having a getter receiving por-
tion on a metal sheet; forming a display unit including a
plurality of pixels on a substrate; forming a getter layer at an
external side of the display unit on the substrate; adhering the
thermosetting adhesive layer and the metal sheet on the sub-
strate so as to locate the getter layer in the getter receiving
unit; and hardening the thermosetting adhesive layer.

[0009] The forming of the thermosetting adhesive layer
may include layering a solid thermosetting adhesive sheet
which has been patterned to have the getter receiving portion
on the metal sheet. The forming of the thermosetting adhesive
layer may be performed through a roll-to-roll continuous
process.

[0010] The forming of the thermosetting adhesive layer
may include: a first step of preparing a solid thermosetting
adhesive sheet to which a release paper is attached; a second
step of adhering an adhesive sheet to an external side of the
release paper; a third step of forming a half-cut cut line in the
solid thermosetting adhesive sheet and the release paper,
matching the shape of the getter receiving portion using a
punching device; a fourth step of removing the adhesive sheet
and a cut portion formed due to the half-cut cut line by
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striping the adhesive sheet; and a fifth step of adhering a metal
sheet and a protection film to an external side of the solid
thermosetting adhesive sheet and an external side of the
release paper, respectively.

[0011] Thesolid thermosetting adhesive sheet may sequen-
tially pass through the first to fifth steps while being trans-
ferred in one direction by a plurality of driving rolls.

[0012] The getter receiving portion may be formed in par-
allel with an edge of the metal sheet while having a distance
therebetween.

[0013] The forming of the getter layer may comprise a
process for coating a paste-like mixture, including a getter
material, on an external side of the display unit, and then
drying the coated mixture. The getter material may include at
least one of barium oxide, calcium oxide, magnesium oxide,
lithium oxide, sodium oxide, potassium oxide, lithium sul-
fate, sodium sulfate, calcium sulfate, magnesium sulfate,
potassium sulfate, potassium chlorate, magnesium chloride,
calcium bromide, cesium bromide, vanadium bromide, and,
calcium nitride.

[0014] The substrate and the metal sheet may be adhered to
each other through a roll lamination process or a vacuum
assembly process.

[0015] An OLED display according to another exemplary
embodiment comprises: a substrate; a display unit formed on
the substrate and including a plurality of pixels; a getter layer
disposed at an external side of the display unit on the sub-
strate; a thermosetting adhesive layer disposed on the display
unit; and a metal sheet fixed on the thermosetting adhesive
layer.

[0016] The thermosetting adhesive layer may be divided
into a first area disposed at an inner side of the getter layer and
asecond area disposed at an outer side of the getter layer. The
first area may be sealed to the display unit and disposed
between the display unit and the metal sheet along a thickness
direction of the substrate. The second area may be formed
along an edge of the metal sheet so as to adhere the substrate
to the metal sheet.

[0017] The getter layer may be disposed at a distance from
the thermosetting adhesive layer.

[0018] The OLED display may further include an insula-
tion sheet fixed on the metal sheet. The display unit may
include a common power line and a common electrode, and
the metal sheet may include a first metal sheet connected to
the common electrode so as to supply a first electric signal to
the common electrode, and a second metal sheet connected to
the common power line so as to supply a second electric
signal to the common power line.

[0019] The OLED display may further include: a first pad
portion disposed at an external side of the thermosetting
adhesive layer and connected to the common electrode; a
second pad portion disposed at the external side of the ther-
mosetting adhesive layer and connected to the common
power line: and conductive adhering layers disposed between
the first pad portion and the first metal sheet, and between the
second pad portion and the second metal sheet. The conduc-
tive adhering layer may have conductivity along the thickness
direction of the substrate, and may become insulative along
directions other than the thickness direction.

[0020] The OLED display may further include a third metal
sheet fixed to an external side of the insulation sheet and
connected to the first metal sheet by a first conductive con-
nection portion penetrating through the insulation sheet, and
a fourth metal sheet fixed to the external side of the insulation
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sheet at a distance from the third metal sheet and connected to
the second metal sheet by a second conductive connection
portion penetrating through the insulation sheet.

[0021] Manufacturing equipment for an OLED display
according to another exemplary embodiment comprises: a
first driving roll, a second driving roll, and a third driving roll
arranged in parallel with each other along one direction, and
transferring a solid thermosetting adhesive sheet unwound
from a first spiral-wound roll; a second spiral-wound roll
disposed at a front side ofthe first driving roll, and controlling
an adhesive sheet to be layered on the solid thermosetting
adhesive sheet by unwinding the adhesive sheet; a punching
device, including a cutting cutter which is disposed at a rear
side of the first driving roll and which moves up and down,
and forming a half-cut cutting line at the solid thermosetting
adhesive sheet; a third spiral-wound roll disposed at a rear
side of the punching device and the second driving roll, and
collecting the adhesive sheet and a cut-out portion formed due
to the half-cut cutting line by rolling the same; and fourth and
fifth spiral-wound rolls disposed at a front side of the third
driving roll, and unwinding a metal sheet and a protection
film, respectively, so as to control the metal sheet and the
protection film to be layered at both sides of the thermosetting
adhesive sheet.

[0022] The solid thermosetting adhesive sheet may include
a release paper attached to one side thereof, and the second
spiral-wound roll may be arranged so that the adhesive sheet
is adjacent to the release paper. The fourth spiral-wound roll
may be arranged so that the metal sheet is attached to an
external side of the solid thermosetting adhesive sheet, and
the fifth spiral-wound roll may be arranged so that the pro-
tection film is attached to an external side of the release paper.
[0023] According to the exemplary embodiments, a ther-
mosetting adhesive layer which has been patterned to have a
getter receiving portion on a metal sheet is formed such that a
thermosetting adhesive layer can be easily formed on a large-
sized metal sheet, and a process failure can be minimized by
preventing deformation or damage to the metal sheet. Fur-
thermore, a large-sized OLED display which is greater than
30 inches can be easily manufactured, and the sealing func-
tion of the display unit is improved so that display quality can
be enhanced and useful life-span can be extended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0025] FIG. 1A thru FIG. 1D are schematic diagrams of a
manufacturing process of an organic light emitting diode
(OLED) display according to an exemplary embodiment of
the invention.

[0026] FIG. 2A thru FIG. 2F are schematic diagrams of
detailed processes for forming a metal sheet and a thermoset-
ting adhesive layer of FIG. 1A.

[0027] FIG. 3 is a schematic diagram of manufacturing
equipment for the OLED display according to the exemplary
embodiment of the invention.

[0028] FIG. 4 is an enlarged view of area A in FIG. 1D.
[0029] FIG.5isa cross-sectional view of an OLED display
according to another exemplary embodiment of the invention.
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[0030] FIG. 6is a top plan view of a substrate of the OLED
display of FIG. 5.

[0031] FIG. 7isatop plan view of an inner side of a sealing
member in the OLED display of FIG. 5.

[0032] FIG. 8 is a top plan view of an outer side of the
sealing member in the OLED display of FIG. 5.

[0033] FIG. 9 thru FIG. 11 are partially enlarged cross-
sectional views of the OLED display of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

[0034] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art will realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0035] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. The size and thickness of the components shown in the
drawings are optionally determined for better understanding
and ease of description, and the present invention is not lim-
ited to the examples shown in the drawings.

[0036] It will be understood that, when an element such as
a layer, film, region or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. Furthermore, in the
specification and the claims which follow, when it is
described that an element is “coupled” to another element, the
element may be “directly coupled” to the other element or
“electrically coupled” to the other element through a third
element.

[0037] FIG. 1A thru FIG. 1D are schematic diagrams of
manufacturing processes of an organic light emitting diode
(OLED) display according to an exemplary embodiment of
the invention.

[0038] Referring to FIG. 1A, a metal sheet 11 is prepared,
and a thermosetting adhesive layer 13 having a getter receiv-
ing portion 12 is formed on one side of the metal sheet 11.
[0039] The metal sheet 11 functions as a sealing member
which replaces a conventional glass substrate in the OLED
display. The metal sheet 11 may be formed with aluminum, an
aluminum alloy, copper, or a copper alloy, and excellently
prevents external moisture and oxygen from permeating. The
metalsheet 11 has an excellent heat dissipation effect and low
manufacturing expense compared to a glass substrate so that
it may be more efficiently used in a large-sized OLED display
which is greater than 30 inches.

[0040] The getter receiving portion 12 is a portion where
the thermosetting adhesive layer 13 is not formed, and thus
exposes the surface of the metal sheet 11. The getter receiving
portion 12 is disposed in parallel with an edge of the metal
sheet 11 at a distance therefrom, and may have a consistent
width.

[0041] The thermosetting adhesive layer 13 may include
thermosetting polymer resin, for example, epoxy resin. The
thermosetting adhesive layer 13 is divided into a firstarea 131
disposed at an inner side of the getter receiving portion 12 and
a second area 132 disposed at an outer side thereof. In the
OLED display, the first area 131 functions as a hygroscopic
filler and the second area 132 functions as an adhesive layer
which adheres the substrate to the metal sheet 11.

[0042] In this case, since the metal sheet 11 is easily bent
while it is being handled, it is difficult to apply a process for
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coating a liquid or paste type thermosetting polymer material,
and a process for patterning the thermosetting adhesive layer
after the coating. Thus, the thermosetting adhesive layer 13 is
formed of a solid thermosetting adhesive sheet, and may be
attached to the metal sheet 11 after being patterned so as to
have the getter receiving portion 12.

[0043] FIG. 2A thru FIG. 2F are schematic diagrams of a
detailed process for forming a metal sheet and a thermoset-
ting adhesive layer of FIG. 1A.

[0044] Referringto FIG. 2A thru F1G. 2F, the thermosetting
adhesive sheet 15 having a release paper 14 attached to one
side thereof is prepared (FIG. 2A), and an adhesive sheet 16
is attached to the external side of the release paper 14 (FIG.
2B). Subsequently, a half-cut cut line 17 is formed in the solid
thermosetting adhesive sheet 15 and the release paper 14
matching the shape of the getter receiving portion using a
punching device (not shown) (FIG. 2C).

[0045] Next, the adhesive sheet 16 is detected, and then a
cut portion 18 is eliminated together with the adhesive sheet
16 along the half-cut cut line 17 so as to form the getter
receiving portion 12 in the solid thermosetting adhesive sheet
15 (F1G. 2D). After that, a protection film 19 is attached to the
outer side of the release paper 14, and the metal sheet 11 is
layered on the solid thermosetting adhesive sheet 15 (FIG.
2E). Before the metal sheet 11 and the solid thermosetting
adhesive sheet 15 (thermosetting adhesive layer) are attached
to the substrate, the release paper 14 and the protection film 19
are removed (FIG. 2F).

[0046] As described, the thermosetting adhesive layer 13,
which has been patterned to have the getter receiving portion
12 on the metal sheet 11 which is easily bent, can be easily
formed by applying the solid thermosetting adhesive sheet 15
and the punching process. The above-stated processes may be
performed through a roll-to-roll process, and this process is
illustrated in FIG. 3.

[0047] FIG. 3 is a schematic diagram of manufacturing
equipment for the OLED display according to the exemplary
embodiment of the invention.

[0048] Referring to FIG. 3, the solid thermosetting adhe-
sive sheet 15, to which the release paper is attached, is
inserted in the manufacturing equipment while being wound
to a first spiral-wound roll 21, and the adhesive sheet 16 is
inserted in the manufacturing equipment while being wound
to a second spiral-wound roll 22. The solid thermosetting
adhesive sheet 15 unwound from the first spiral-wound roll
21, and the adhesive sheet 16 unwound from the second
spiral-wound roll 22, are pressed while being transferred in
one direction by the first driving roll 31 such that the adhesive
sheet 16 is attached to the external side of the release paper.

[0049] The punching device 35, including a cutting cutter
34, and a support 36 are disposed at a rear side of the first
driving roll 31. The support 36 is disposed at a lower portion
of the adhesive sheet 16 and the punching device 35 is dis-
posed at an upper portion of the solid thermosetting adhesive
sheet 15. The cutting cutter 34 of the punching device 35 is
lowered so that a half-cut cutting line is formed at the solid
thermosetting adhesive sheet 15 and the release paper.

[0050] A second driving roll 32 is disposed at a rear side of
the punching device 35, and a third spiral-wound roll 23
which collects the adhesive sheet 16 by rolling the same is
disposed at a rear side of the second driving roll 32. Thus,
when the solid thermosetting adhesive sheet 15 passes
through the second driving roll 32, the adhesive sheet 16 and
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the cut-out portion indicated by the half-cut cutting line are
removed from the solid thermosetting adhesive sheet 15.
[0051] In addition, a fourth spiral-wound roll 24 for
unwinding the metal sheet 11 is disposed at a front side of the
second driving roll 32, and a fifth spiral-wound roll 25 for
unwinding the protection film 19 and a third driving roll 33
are disposed at a rear side of the third spiral-wound roll 23.
[0052] When the solid thermosetting adhesive sheet 15
passes through the second driving roll 32, the metal sheet 11
is attached to an outer side of solid thermosetting adhesive
sheet 15, and when the solid thermosetting adhesive sheet 15
passes through the third driving roll 33, the protection film 19
is attached to an outer side of the release paper. The metal
sheet 11, the solid thermosetting adhesive sheet 15 and the
protection film 19 are wound around a sixth spiral-wound roll
26 and then stored.

[0053] Through the above-stated roll-to-roll process, a
large-sized metal sheet 11 and a large-sized thermosetting
adhesive layer 13 can be easily manufactured with low cost.
In addition, deformation (e.g., crumple) or damage (e.g.,
break) of the metal sheet 11 is prevented so that process
failure can be minimized.

[0054] Referring to FIG. 1B, a display unit 41 is formed on
the substrate 40. The display unit 41 includes a plurality of
pixels, and an organic light emitting element and a driving
circuit are disposed in each pixel. The substrate 40 is formed
with transparent glass or a transparent polymer film, and light
emitted from the display unit 41 is passed through the sub-
strate 40 and then emitted to the outside.

[0055] The organic light emitting element includes a hole
injection electrode (anode), an organic emission layer, and an
electron injection electrode (cathode). The driving circuit
controls driving of the organic light emitting element, and is
formed of at least two thin film transistors, including a switch-
ing thin film transistor and a driving thin film transistor, and at
least one capacitor. For convenience, FIG. 1B schematically
illustrates the display unit 41 as a single layer.

[0056] A getter layer 42 is formed at the outer side of the
display unit 41 on the substrate 40. The getter layer 42 may be
athick film getter layer, and may be formed through a process
of coating (e.g., dispensing or screen-printing) a paste-like
mixture, including a getter material, on an external side of the
display unit 41, and then drying the coated mixture.

[0057] As a material absorbing moisture and oxygen, the
getter material includes, for example, at least one of barium
oxide, calcium oxide, magnesium oxide, lithium oxide,
sodium oxide, potassium oxide, lithium sulfate, sodium sul-
fate, calcium sulfate, magnesium sulfate, potassium sulfate,
potassium chlorate, magnesium chloride, calcium bromide,
cesium bromide, vanadium bromide, and, calcium nitride.
[0058] The getter layer 42 is disposed at the same location
as the getter receiving portion 12 of the thermosetting adhe-
sive layer 13 in FIG. 1A, and has a thickness which is smaller
than that of the getter receiving portion 12 so as to maintain a
predetermined distance with the thermosetting adhesive layer
13 when attaching the substrate 40 and the metal sheet 11. In
the OLED display, the getter layer 42 absorbs moisture and
oxygen intruding into the OLED display through a gap
between the substrate 40 and the metal sheet 11 so as to
thereby suppress deterioration of the display unit 41.

[0059] When an unpatterned solid thermosetting adhesive
sheet is attached to the metal sheet 11, a getter layer cannot be
formed between the substrate 40 and the metal sheet 11 so that
the sealing function of the display unit 41 is deteriorated,
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thereby decreasing reliability of the OLED display. Further-
more, when the solid thermosetting adhesive sheet is pat-
terned on the metal sheet 11 so as to form the getter receiving
portion 12, the metal sheet 11 may be damaged during the
patterning process.

[0060] In the present exemplary embodiment, the solid
thermosetting adhesive sheet is patterned first to form the
getter receiving portion 12, and then the getter receiving
portion 12 is attached to the metal sheet 11 so that the above-
stated problems can be solved.

[0061] Referring to FIG. 1C and FIG. 1D, the metal sheet
11 is arranged on the substrate 40 so as to make the thermo-
setting adhesive layer 13 face the display unit 41, and then the
substrate 40 and the metal sheet 11 are attached to each other.
In this case, the getter layer 42 is disposed in the getter
receiving portion 12 of the thermosetting adhesive layer 13.
Attachment of the substrate 40 and the metal sheet 11 may be
performed through roll lamination or vacuum assembly.

[0062] During the roll lamination process, a pressing roll is
arranged on the metal sheet 11 and the pressing roll presses
the metal sheet 11 and the thermosetting adhesive layer 13 on
the substrate 40 in one direction by rotating and simulta-
neously moving so as to thereby attach the metal sheet 11 and
the thermosetting adhesive layer 13 to the substrate 40. Dur-
ing the vacuum assembly process, the temporarily assembled
substrate 40 and metal sheet 11 are arranged in a vacuum
chamber, and vacuum pressure is applied to the substrate 40
and the metal sheet 11 in the vacuum chamber so as to attach
the two members.

[0063] Subsequently, the thermosetting adhesive layer 13 is
hardened by using a hot plate or a high temperature chamber
to complete the OLED display 100. The thermosetting adhe-
sive layer 13 passed through the hardening process is firmly
attached to both the substrate 40 and the metal sheet 11.

[0064] With respect to the thermosetting adhesive layer 13,
the first area 131 disposed at the inner side of the getter
receiving portion 12 functions as a hygroscopic filler which
covers the same by being attached thereto. In this case, the
first area 131 may be larger than the display unit 41. The
second area 132 at the outer side of the getter layer 42 is
attached to the substrate 40 so as to function as an adhesive
layer for adhering the metal sheet 11 to th substrate 40. The
second area 132 is formed in the shape of a rectangular frame
along the edge of the metal sheet 11.

[0065] FIG. 4 is an enlarged view of area A in FIG. 1D.

[0066] Referring to FIG. 4, the getter layer 42 maintains a
predetermined distance with respect to the thermosetting
adhesive layer 13 through the process of assembling the sub-
strate 40 and the metal sheet 11. That is, the getter layer 42
maintains a first gap G1 with the first area 131 of the thermo-
setting adhesive layer 13, and maintains a second gap G2 with
the second area 132. The first gap G1 and the second gap G2
are set to be greater than assembly tolerance of the substrate
40 and the metal sheet 11 so that the getter layer 42 does not
overlap the thermosetting adhesive layer 13 during the assem-
bly process of the substrate 40 and the metal sheet 11. The
getter layer 42 and the thermosetting adhesive layer 13 are
pressed through the assembling process of the substrate 40
and the metal sheet 11 using the roll rumination or vacuum
assembly so that a gap between the getter layer 42 and the
thermosetting adhesive layer 13 may be decreased compared
to an initial gap, or the getter layer 42 and the thermosetting
adhesive layer 13 may be attached to each other.
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[0067] In the completed OLED display 100, the display
unit 41 is covered by the first area 131 of the thermosetting
adhesive layer 13 and the metal sheet 11 along the thickness
direction of the substrate 40, and is covered by the first area
131 of the thermosetting adhesive layer 13, the getter layer 42
and the second area 132 along a planar direction of the sub-
strate 40. That is, the thermosetting adhesive layer 13, includ-
ing the first area 131, the second area 132, the getter layer 42
and the metal sheet 11, form a sealing member which covers
the display unit 41 for protection.

[0068] Among the external moisture and oxygen intruding
into the OLED display 100, components intruding along the
thickness direction of the OLED display 100 are blocked by
the metal sheet 11 and then blocked by the first area 131 of the
thermosetting adhesive layer 13. In addition, components
intruding along the planar direction of the substrate 40
between the substrate 40 and the metal sheet 11 are blocked
by the second area 132 of the thermosetting adhesive layer 13,
secondarily blocked by the getter layer 42, and then blocked
by the first area 131 of the thermosetting adhesive layer 13.
[0069] Thus, deterioration of the display unit 41 can be
suppressed by improving the sealing function of the display
unit 41, and accordingly the display quality can be improved
and life-span can be extended. Furthermore, a sealing mem-
ber of an OLED display 100 larger than 30 inches can be
easily manufactured using the metal sheet 11 and a pre-
patterned adhesive sheet.

[0070] Meanwhile, the metal sheet 11 may function not
only as the sealing member but also as a wire transmitting an
electric signal in the OLED display 100.

[0071] FIG. 5 is a schematic cross-sectional view of an
OLED display according to another exemplary embodiment
of the invention.

[0072] Referring to FIG. 5, an OLED display 200 includes
an insulation sheet 51 fixed on metal sheets 111 and 112. The
metal sheets 111 and 112 and the insulation sheet 50 form a
sealing member 50. The metal sheets 111 and 112 are divided
into a first metal sheet 111 for applying a first electric signal
and a second metal sheet 112 for applying a second electric
signal.

[0073] A gateline, a data line and a common power line 43
are disposed at each pixel in a display unit 41. The gate line
transmits a scan signal and the data line transmits a data
signal. The common power line 43 applies a common voltage
to a driving thin film transistor. The common power line 43
includes a first common power line which is parallel with the
data line and a second common power line which is parallel
with the gate line.

[0074] An organic light emitting element includes a pixel
electrode, an organic emission layer, and a common electrode
44. The pixel electrode is connected to a thin film transistor of
the corresponding pixel, and the common electrode 44 is
commonly formed through the plurality of pixels. A detailed
structure of the display unit will be described later, and FIG.
5 schematically illustrates the common power line 43 and the
common electrode 44 as a single layer.

[0075] FIG. 6isatop plan view of a substrate of the OLED
display of FIG. 5.

[0076] Referring to FIG. 5 and FIG. 6, first pad portions 45
and second pad portions 46 are disposed on a substrate 40 at
an outer side of a thermosetting adhesive layer 13. The first
pad portions 45 are connected to the common electrode 44,
and the second pad portions 46 are connected to the common
power line 43. The first pad portions 45 and the second pad
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portions 46 are disposed, with a distance therebetween, at
four external edges of the display unit 41, and a pad area 47 is
disposed at one edge of the substrate 40.

[0077] FIG. 6 illustrates the first pad portions 45 using a
dotted pattern for distinguishing the first pad portions 45 and
the second pad portions 46. Furthermore, FIG. 6 schemati-
cally illustrates the first pad portions and the second pad
portions, and the location and the number of first and second
pad portions are not limited thereto.

[0078] FIG.7isa top plan view of an inner side of a sealing
member in the OLED display of FIG. 5; and FIG. 8 is a top
plan view of an outer side of the sealing member in the OLED
display of FIG. 5.

[0079] FIG.5is a cross-section taken along the line A-A of
FIG. 7.
[0080] Referring to FIG. 5 thru FIG. 8, the first metal sheet

111 includes a center portion 111a attached to the thermoset-
ting adhesive layer 13 and extending portions 1115 extending
toward the edges of the insulation sheet 51 so as to face the
first pad portions 45. The second metal sheet 112 is disposed
at a location facing the second pad portions 46 among the
edges of the insulation sheet 51, and is distanced from the first
metal sheet 111 between the extending portions 1115 of the
first metal sheet 111.

[0081] Conductive adhering layers 48 are disposed on the
first pad portion 45 and the second pad portion 46. The con-
ductive adhering layers 48 are disposed between the first pad
portion 45 and the extended portion 1115 so as to connect the
first pad 45 to the first metal sheet 111, and are disposed
between the second pad portion 46 and the second metal sheet
112 for connection therebetween. The conductive adhering
layer 48 has conductivity only in a thickness direction of the
substrate 40, and becomes insulative in directions other than
the thickness direction. Thus, the first pad portions 45 and the
second pad portions 46 are not short-circuited even though
one conductive adhering layer 48 contacts both the first pad
portions 45 and the second pad portions 46.

[0082] The first metal sheet 111 may be connected to a third
metal sheet 113 attached to the outer side of the insulation
sheet 51 and may receive an electrical signal therefrom, and
may be connected to a fourth metal sheet 114 attached to the
outer side of the insulation sheet 51 and may receive an
electrical signal therefrom. The fourth metal sheet 114 may
be formed along the edges of the insulation sheet 51. The third
metal sheet 113 may be disposed at a distance from the third
metal sheet 113 in the fourth metal sheet 114.

[0083] Intheinsulationsheet51,afirstopening is formed at
an overlapped portion of the first metal sheet 111 and the third
metal sheet 113, and a conductive material is filled in the first
opening such that a first conductive connection portion 521 is
formed. In addition, in the insulation sheet 51, a second
opening is formed at an overlapped portion of the second
metal sheet 112 and the fourth metal sheet 114, and a con-
ductive material is filled in the second opening such that a
second conductive connection portion 522 is formed.

[0084] An external access terminal (not shown) is attached
to the third and fourth metal sheets 113 and 114, respectively.
Thus, a first electric signal applied to the third metal sheet 113
is transmitted to the common electrode 44 of the display unit
41 through the first metal sheet 111, the conductive adhering
layer 48 and the first pad portion 45, and a second electric
signal applied to the fourth metal sheet 114 is transmitted to
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the common power line 43 of the display unit 41 through the
second metal sheet 112, the conductive adhering layer 48 and
the second pad portion 46.

[0085] In the above-stated OLED display 200, the corre-
sponding electric signal can be uniformly applied to the com-
mon power line 43 and the common electrode 44 without
forming pad areas 47 at four (up, down, left, and right) edges
of the substrate 40 while realizing a large-sized display umt
41. As aresult, the entire structure and manufacturing process
of the OLED display 200 can be simplified while preventing
luminance non-uniformity due to manufacturing of a large-
sized display unit 41.

[0086] FIG. 9 thru FIG. 11 are partially enlarged cross-
sectional views of the OLED display of FIG. 5.

[0087] FIG. 9illustrates a first common power line 431 and
a second pad portion 46 in detail, and FIG. 10 illustrates a
second common power line 432 and the second pad portion
46 in detail. FIG. 11 illustrates the common electrode 44 and
a first pad portion 45 in detail.

[0088] Referring to FIG. 9 thru FIG. 11, an organic light
emitting element 60 and a driving circuit are formed at each
pixel in the display unit. FIG. 9 thru FIG. 11 schematically
illustrate that one thin film transistor 70 and one organic light
emitting element 60 are disposed in the display unit.

[0089] Thin film transistor 70 includes a semiconductor
layer 71, a gate electrode 72, a source electrode 73 and a drain
electrode 74. The semiconductor layer 71 is formed with a
polycrystalline silicon layer, and includes a channel area 711,
a source area 712 and a drain area 713. The channel area 711
is an intrinsic semiconductor which is not doped with an
impurity, and the source area 712 and the drain area 713 are
impurity-doped impurity semiconductors.

[0090] The gate electrode 72 is disposed on the channel
area 711 of the semiconductor layer 71, with a gate insulating
layer 81 disposed therebetween. The source electrode 73 and
the drain electrode 74 are disposed on the gate electrode 72,
with an interlayer insulating layer 82 disposed therebetween,
and are connected to the source area 712 and the drain area
713, respectively, through a contact hole formed in the inter-
layer insulating layer 82. A planarization layer 83 is formed
on the source electrode 73 and the drain electrode 74, and a
pixel electrode 61 is disposed on the planarization layer 83.
The pixel electrode 61 is connected to the drain electrode 74
through a contact hole of the planarization layer 83.

[0091] A pixel definition layer 84 is disposed on the pixel
electrode 61 and the planarization layer 83. The pixel defini-
tion layer 84 partially exposes the pixel electrode 61 by form-
ing an opening in each pixel. An organic emission layer 62 is
formed over the exposed pixel electrode 61, and a common
electrode 44 is formed over the entire display unit so as to
cover the organic emission layer 62 and the pixel definition
layer 84. The pixel electrode 61, the organic emission layer 62
and the common electrode 44 form an organic light emitting
element 60.

[0092] The pixel electrode 61 may be a hole injection elec-
trode and the common electrode 44 may be an electron injec-
tion electrode. In this case, the organic emission layer 62 may
be formed with a hole injection layer (HIL), a hole transport
layer (HTL), an emission layer, an electron transport layer
(ETL), and an electron injection layer (EIL) which are
sequentially stacked from the pixel electrode 61. Holes and
electrons are injected toward the organic emission layer 62
from the pixel electrode 61 and the common electrode 44, and
emission of light from the organic emission layer 62 is made
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when the excitons, being the combination of the injected
holes and electrodes, drop from the excited state to the ground
state.

[0093] The pixel electrode 61 is formed as a transflective
conductive layer and the common electrode 44 is formed as a
reflective conductive layer. Light emitted from the organic
emission layer 62 is reflected by the common electrode 44 and
emitted to the outside through the pixel electrode 61 and the
substrate 40. Such a light emission structure is a bottom
emission type. The pixel electrode 61 may be formed with a
triple-layered film of ITO/silver (Ag)ITO, and the common
electrode 44 may include silver (Ag) or aluminum (Al).
[0094] Referring to FIG. 9 and FIG. 10, the first common
power line 431 and the second common power line 432 may
be formed at the same layer of the gate electrode 72 or the
source/drain electrodes 73 and 74. End portions of the first
and second common power lines 431 and 432, respectively,
are extended to the external side of the display unit. In addi-
tion, at least one of four insulation layers formed in the
display unit is extended to the external side of the display unit.
For example, the end portion of the first common power line
431 may be covered by the planarization layer 83 and the end
portion of the second common power line 432 may be covered
by the interlayer insulating layer 82 and the planarization
layer 83.

[0095] The planarization layer 83 forms a first opening 831
so as to expose the end portion of the first common power line
431, and a first pad conductive layer 851 is formed on the
planarization layer 83 and connected to the first common
power line 431 through the first opening 831. A second pad
portion 46 disposed at the long side of the substrate 40 may be
defined as the first pad conductive layer 851.

[0096] The interlaver insulating layer 82 and the planariza-
tion layer 83 form a second opening 86 so as to expose the end
portion of the second common power line 432, and a second
pad conductive layer 852 is formed on the planarization layer
83 and connected to the second common power line 432
through the second opening 86. A second pad portion 46
disposed at the short side of the substrate 40 may be defined
as the second pad conductive layer 852. The first pad conduc-
tive layer 851 and the second pad conductive layer 852 may
be formed at the same layer of the pixel electrode 61 with the
same material of the pixel electrode 61.

[0097] Referring to FIG. 11, the common electrode 44 is
disposed at an inner side of the getter layer 42, and the first
pad portion 45 is formed over the inner and outer sides of the
getter layer 42 such that the common electrode 44 and the
conductive adhering layer 48 are connected to each other. The
first pad portion 45 includes a third pad conductive layer 853,
a fourth pad conductive layer 854, and a fifth pad conductive
layer 855.

[0098] The third pad conductive layer 853 is disposed at the
inner side of the getter layer 42 and contacts the common
electrode 44. The fourth pad conductive layer 854 is con-
nected to the third pad conductive layer 853 through a third
opening ofthe planarization layer 83, and is disposed over the
inner and outer sides of the getter layer 42. A fifth pad con-
ductive layer 855 is disposed between the conductive adhet-
ing layer 48 and the planarization layer 83, and is connected
to the fourth pad conductive layer 854 through a fourth open-
ing 833 of the planarization layer 83.

[0099] The third pad conductive layer 853 and the fifth pad
conductive layer 855 may be formed with the same material at
the same layer of the pixel electrode 61. In addition, the fourth
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pad conductive layer 854 may be formed with the same mate-
rial as the same layer of the gate electrode 72 or the source/
drain electrodes 73 and 74. However, a detailed structure of
the first pad portion 45 is not limited to the illustrated
example, and any structure in which the common electrode 44
of the display unit and the conductive adhering layer 48 at the
external side of the getter layer 42 are conductive can be
applied.

[0100] The display unit illustrated in FIG. 9 thru FIG. 11 is
not restrictive, and the structures of the thin film transistor 70
and the organic light emitting element 60 may be variously
modified.

[0101] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

1. A method for manufacturing an organic light emitting
diode (OLED) display, comprising the steps of:

forming a thermosetting adhesive layer, having a getter
receiving portion, on a metal sheet;

forming a display unit, including a plurality of pixels, ona
substrate;

forming a getter layer at an external side of the display unit
and on the substrate;

adhering the thermosetting adhesive layer and the metal
sheet to the substrate so as to locate the getter layer in the
getter receiving unit; and

hardening the thermosetting adhesive layer.

2. The method of claim 1, wherein the step of forming the
thermosetting adhesive layer comprises layering a solid ther-
mosetting adhesive sheet which has been patterned so as to
have the getter receiving portion on the metal sheet.

3. The method of claim 2, wherein the step of forming the
thermosetting adhesive layer is performed through a roll-to-
roll continuous process.

4. The method of claim 2, wherein the step of forming the
thermosetting adhesive layer comprises:

a first step of preparing a solid thermosetting adhesive

sheet to which a release paper is attached,

a second step of adhering an adhesive sheet to an external
side of the release paper;

a third step of forming a half-cut cut line in the solid
thermosetting adhesive sheet and the release paper,
matching the shape of the getter receiving portion using
a punching device;

a fourth step of removing the adhesive sheet and a cut
portion formed due to the half-cut cut line by striping the
adhesive sheet; and

a fifth step of adhering a metal sheet and a protection film
to an external side of the solid thermosetting adhesive
sheet and an external side of the release paper, respec-
tively.

5. The method of claim 4, wherein the solid thermosetting
adhesive sheet sequentially passes through the first to fifth
steps while being transferred in one direction by a plurality of
driving rolls.

6. The method of claim 1, wherein the getter receiving
portion is formed in parallel with an edge of the metal sheet
while having a distance therebetween.

7. The method of claim 1, wherein the step of forming the
getter layer comprises a process for coating a paste-like mix-
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ture, including a getter material, on an external side of the
display unit, and then drying the coated mixture.

8. The method of claim 7, wherein the getter material
includes at least one of barium oxide, calcium oxide, magne-
sium oxide, lithium oxide, sodium oxide, potassium oxide,
lithium sulfate, sodium sulfate, calcium sulfate, magnesium
sulfate, potassium sulfate, potassium chlorate, magnesium
chloride, calcium bromide, cesium bromide, vanadium bro-
mide, and calcium nitride.

9. The method of claim 1, wherein the substrate and the
metal sheet are adhered to each other through one of a roll
lamination process and a vacuum assembly process.

10-18. (canceled)

19. A manufacturing equipment for an organic light emit-
ting diode (OLED) display, comprising:

a first driving roll, a second driving roll and a third driving
roll arranged in parallel with each other along one direc-
tion, and transferring a solid thermosetting adhesive
sheet unwound from a first spiral-wound roll;

a second spiral-wound roll disposed at a front side of the
first driving roll for controlling an adhesive sheet to be
layered on the solid thermosetting adhesive sheet by
unwinding the adhesive sheet;

a punching device including, a cutting cutter which is dis-
posed at a rear side of the first driving roll and which
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moves up and down, and forming a half-cut cutting line
at the solid thermosetting adhesive sheet;

a third spiral-wound roll disposed at a rear side of the
punching device and the second driving roll, and collect-
ing the adhesive sheet and a cut-out portion formed due
to the half-cut cutting line by rolling the same; and

fourth and fifth spiral-wound rolls disposed at a front side
of the third driving roll, and unwinding a metal sheet and
a protection film, respectively, so as to control the metal
sheet and the protection film to be layered at both sides
of the thermosetting adhesive sheet.

20. The manufacturing equipment of claim 19, wherein the
solid thermosetting adhesive sheet comprises a release paper
attached to one side thereof, and the second spiral-wound roll
is arranged so that the adhesive sheet is adjacent to the release
papetr.

21. The manufacturing equipment of claim 20, wherein the
fourth spiral-wound roll is arranged so that the metal sheet is
attached to an external side of the solid thermosetting adhe-
sive sheet.

22. The manufacturing equipment of claim 20, wherein the
fifth spiral-wound roll is arranged so that the protection film
is attached to an external side of the release paper.
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