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(57) ABSTRACT

A manufacturing method of an OLED display is provided.
The method includes: forming an organic emission layer and
a thin film encapsulation layer covering the organic emission
layer on a substrate including a pixel area and a peripheral
area; adhering a laminating film including a plurality of adhe-
sive layers and an upper protective layer that covers an upper
adhesive layer from among the adhesive layers on the thin
film encapsulation layer, a lower adhesive layer from among
the adhesive layers contacting the thin film encapsulation
layer; radiating UV light on the laminating film that corre-
sponds to the peripheral area of the substrate to decrease
adhesion between the lower adhesive layer and the thin film
encapsulation layer corresponding to the peripheral area; and
peeling the laminating film corresponding to the peripheral
area from the thin film encapsulation layer to maintain the
laminating film that corresponds to the pixel area.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0033397, filed in the
Korean Intellectual Property Office on Apr. 11, 2011, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate generally to an organic light emitting diode (OLED)
display and a manufacturing method thereof.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
includes two electrodes and an organic emission layer dis-
posed between the two electrodes. Electrons injected from
one electrode and holes injected from the other electrode are
coupled with each other in the organic emission layer to form
excitons. The excitons emit light while passing from an
excited state to a ground state.

[0006] In order to protect such an OLED display, a lami-
nating film may be formed on a surface of the OLED display.
The laminating film may require a laminating film patterning
process because the laminating film should not be formed on
a pad formed in a peripheral area of the OLED display. The
laminating film patterning process may be performed, for
example, using a photolithography process, a laser cutting
process, Or a press process.

[0007] However, the photolithography process may cause
damage to the OLED display under the laminating film. In
addition, in the laser cutting process or the press process, the
laminating film should be processed using an additional cut-
ting or press device before attaching the laminating film to the
OLED display. This can lead to increased process time and
cost. Further, when using such laminating film pattering pro-
cesses, a pattern change due to a model change of the OLED
display cannot be easily performed.

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

SUMMARY

[0009] Aspects of embodiments of the present invention
relate to an organic light emitting diode (OLED) display that
can be manufactured through a simple process while reducing
cost, and a manufacturing method thereof.

[0010] In an exemplary embodiment according to the
present invention, an organic light emitting diode (OLED)
display is disclosed. The OLED display includes an organic
emission layer on a substrate including a pixel area and a
peripheral area, a thin film encapsulation layer covering the
organic emission layer corresponding to the pixel area of the
substrate; and a pixel laminating film covering the thin film
encapsulation layer corresponding to the pixel area of the
substrate. The pixel laminating film includes one or more
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pixel adhesive layers that each comprise an acryl-based adhe-
sive, a di-functional ultraviolet (UV) oligomer, and a hexa-
functional UV oligomer.

[0011] An upper pixel adhesive layer and a lower pixel
adhesive layer from among the pixel adhesive layers may
have different di-functional UV oligomer concentrations and
different hexa-functional UV oligomer concentrations.
[0012] A di-functional UV oligomer concentration of the
upper pixel adhesive layer may be larger than a di-functional
UV oligomer concentration of the lower pixel adhesive layer.
[0013] A sum of'the di-functional UV oligomer concentra-
tion and a hexa-functional UV oligomer concentration of the
upper pixel adhesive layer may be less than a sum of the
di-functional UV oligomer concentration and a hexa-func-
tional UV oligomer concentration of the lower pixel adhesive
layer.

[0014] The thin film encapsulation layer may correspond to
the pixel area of the substrate, and may include the di-func-
tional UV oligomer and the hexa-functional UV oligomer.
[0015] Anupper pixel adhesive layer from among the pixel
adhesive layers and the thin film encapsulation layer may
have different di-functional UV oligomer concentrations and
different hexa-functional UV oligomer concentrations.
[0016] A di-functional UV oligomer concentration of the
thin film encapsulation layer is less than a di-functional UV
oligomer concentration of the upper pixel adhesive layer.
[0017] A sum of the di-functional UV oligomer concentra-
tion and a hexa-functional UV oligomer concentration of the
thin film encapsulation layer may be larger than a sum of the
di-functional UV oligomer concentration and a hexa-func-
tional UV oligomer concentration of the upper pixel adhesive
layer.

[0018] According to another exemplary embodiment of the
present invention, a manufacturing method of an organic light
emitting diode (OLED) display is disclosed. The method
includes: forming an organic emission layer and a thin film
encapsulation layer covering the organic emission layer on a
substrate including a pixel area and a peripheral area; adher-
ing a laminating film comprising a plurality of adhesive layers
and an upper protective layer that covers an upper adhesive
layer from among the plurality of adhesive layers on the thin
film encapsulation layer, a lower adhesive layer from among
the plurality of adhesive layers contacting the thin film encap-
sulation layer; radiating ultraviolet (UV) light on the laminat-
ing film that corresponds to the peripheral area of the sub-
strate to decrease adhesion between the lower adhesive layer
and the thin film encapsulation layer corresponding to the
peripheral area of the substrate; and peeling the laminating
film corresponding to the peripheral area of the substrate from
the thin film encapsulation layer to maintain the laminating
film that corresponds to the pixel area of the substrate.
[0019] Each of the plurality of adhesive layers may contain
an acryl-based adhesive, a di-functional UV oligomer, and a
hexa-functional UV oligomer.

[0020] A di-functional UV oligomer concentration of the
upper adhesive layer may be larger than a di-functional UV
oligomer concentration of the lower adhesive layer.

[0021] A sum of the di-functional UV oligomer concentra-
tion and a hexa-functional UV oligomer concentration of the
upper adhesive layer may be less than a sum of the di-func-
tional UV oligomer concentration and a hexa-functional UV
oligomer concentration of the lower adhesive layer.

[0022] The peeling of the laminating film corresponding to
the peripheral area of the substrate may include peeling the
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upper protective layer that corresponds to the pixel area of the
substrate from the upper adhesive layer.

[0023] The method may further include curing the laminat-
ing film that corresponds to the pixel area of the substrate after
the peeling of the laminating film corresponding to the
peripheral area of the substrate.

[0024] According to yet another exemplary embodiment of
the present invention, a manufacturing method of an organic
light emitting diode (OLED) display is provided. The method
includes: forming an organic emission layer and a thin film
encapsulation layer that covers the organic emission layer and
contains a di-functional ultraviolet (UV) oligomer and a
hexa-functional UV oligomer on a substrate including a pixel
area and a peripheral area; adhering a laminating film com-
prising one or more adhesive layers and an upper protective
layer covering an upper adhesive layer from among the adhe-
sive layers on the thin film encapsulation layer; radiating
ultraviolet (UV) light on the laminating film and the thin film
encapsulation layer that corresponds to the peripheral area of
the substrate to decrease adhesion between the thin film
encapsulation layer and the organic emission layer corre-
sponding to the peripheral area of the substrate; and peeling
the laminating film and the thin film encapsulation layer
corresponding to the peripheral area of the substrate from the
organic emission layer to maintain the laminating film and the
thin film encapsulation layer corresponding to the pixel area
of the substrate.

[0025] Each of the adhesive layers may contain an acryl-
based adhesive, a di-functional UV oligomer, and a hexa-
functional UV oligomer.

[0026] A di-functional UV oligomer concentration of the
thin film encapsulation layer may be less than a di-functional
UV oligomer concentration of the upper adhesive layer.
[0027] A sum of the di-functional UV oligomer concentra-
tion and a hexa-functional UV oligomer concentration of the
thin film encapsulation layer may be larger than a sum of the
di-functional UV oligomer concentration and a hexa-func-
tional UV oligomer concentration of the upper adhesive layer.
[0028] The peeling of the laminating film and the thin film
encapsulation layer corresponding to the peripheral area of
the substrate may include peeling the upper protective layer
that corresponds to the pixel area of the substrate from the
upper adhesive layer.

[0029] The method may further include curing the laminat-
ing film that corresponds to the pixel area of the substrate after
the peeling of the laminating film and the thin film encapsu-
lation layer corresponding to the peripheral area of the sub-
strate.

[0030] According to exemplary embodiments of the
present invention as discussed above, a pattern change of the
laminating film due to a model change of the OLED display
can be easily performed through such a laminating film pat-
terning process. Further, since no additional cutting device or
press device is required, the process time can be shortened
and the process cost can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG.1is an equivalent circuit diagram of an organic
light emitting diode (OLED) display according to a first
exemplary embodiment.

[0032] FIG.2isacross-sectional view of the OLED display
of FIG. 1.

[0033] FIG. 3 is a cross-sectional view of a laminating film
covering the OLED display of FIGS. 1-2.
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[0034] FIGS. 4-6 are cross-sectional views of a manufac-
turing method of the OLED display of FIGS. 1-3.

[0035] FIG. 7 is a graph illustrating change of an adhesive
force according to the concentration of a di-functional ultra-
violet (UV) oligomer before and after UV light irradiation.
[0036] FIG. 8 is a graph illustrating change of an adhesive
force according to the concentration of a hexa-functional UV
oligomer before and after UV light irradiation.

[0037] FIG. 9isacross-sectional view of an OLED display
according to a second exemplary embodiment.

[0038] FIGS. 10-11 are cross-sectional views of a manu-
facturing method of the OLED display of FIG. 9.

DETAILED DESCRIPTION

[0039] 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 would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0040] In the description, some of the parts that are not
relevant are omitted, and like reference numerals designate
like elements throughout the specification. In addition, the
size and thickness of each component shown in the drawings
are for ease of understanding and description, but the present
invention is not limited thereto.

[0041] Referring to FIGS. 1-2, an organic light emitting
diode (OLED) display according to a first exemplary embodi-
ment will be described in detail. FIG. 1 is an equivalent circuit
diagram of the OLED display, and FIG. 2 is a cross-sectional
view of the OLED display.

[0042] As shown in FIG. 1, the OLED display includes a
plurality of signal lines 121, 171, and 172, and a plurality of
pixels PX connected to the plurality of signal lines and sub-
stantially arranged in a matrix format. The signal lines 121,
171, and 172 include a plurality of gate lines 121 for trans-
mitting a gate signal (or scan signal), a plurality of data lines
171 for transmitting a data signal, and a plurality of driving
voltage lines 172 for transmitting a driving voltage. The gate
lines 121 are extended in a row direction and are substantially
parallel with each other, and the data lines 171 and the driving
voltage lines 172 are substantially arranged in a column direc-
tion and are substantially parallel with each other.

[0043] Each pixel PX includes a switching thin film tran-
sistor Qs, a driving thin film transistor Qd, a storage capacitor
Cst, and an organic light emitting diode (OLED) LD. The
switching thin film transistor Qs includes a control terminal,
an input terminal, and an output terminal. The control termi-
nal is connected to the gate line 121, the input terminal is
connected to the data line 171, and the output terminal is
connected to the driving thin film transistor Qd. The switch-
ing thin film transistor Qs transmits a data signal applied to
the data line 171 to the driving thin film transistor Qd in
response to a scan signal applied to the gate line 121.

[0044] Thedriving thin film transistor Qd includes a control
terminal, an input terminal, and an output terminal. The con-
trol terminal is connected to the switching thin film transistor
Qs, the input terminal is connected to the driving voltage line
172, and the output terminal is connected to the OLED LD.
The driving thin film transistor Qd flows an output current I,
whose magnitude varies depending on a voltage between the
control terminal and the output terminal thereof.
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[0045] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving thin film
transistor Qd. The storage capacitor Cst charges the data
signal applied to the control terminal of the driving thin film
transistor Qd and maintains the charge of the data signal after
the switching thin film transistor Qs is turned off.

[0046] The OLED LD includes an anode connected to the
output terminal of the driving thin film transistor Qd and a
cathode connected to a common voltage Vss. The OLED LD
emits light that is varied in intensity depending on the output
current I, ,, of the thin film transistor Qd to display an image.

[0047] In FIG. 1, the switching thin film transistor Qs and
the driving thin film transistor Qd are depicted as n-channel
field effect transistors (FETs). However, in other embodi-
ments, at least one of the switching thin film transistor Qs or
the driving thin film transistor Qd may be a p-channel field
effect transistor. Further, in other embodiments, the connec-
tion relationship among the thin film transistors Qs and Qd,
the storage capacitor Cst, and the OLED LD may vary.

[0048] A structure of the OLED display of FIG. 1 will now
be described in further detail with reference to FIGS. 1-2.

[0049] Asshownin FIG. 2, an organic emission layer 210 is
disposed on a substrate 100 including a pixel area Q and a
peripheral area P. The organic emission layer 210 includes the
switching thin film transistor Qs, the driving thin film tran-
sistor Qd, and the OLED LD (including the anode connected
to the output terminal of the driving thin film transistor Qd,
and the cathode connected to the common voltage Vss).

[0050] A thin film encapsulation layer 220 is disposed on
the organic emission layer 210 to encapsulate the organic
emission layer 210 by covering the same. A pixel laminating
film 104 is disposed on a pixel area Q of the thin film encap-
sulation layer 220. Here, the pixel area Q of the thin film
encapsulation layer 220 corresponds to the pixel area Q of the
substrate 100. The pixel laminating film 104 includes a plu-
rality of pixel adhesive layers 11¢, 12¢, and 13¢, each of
which may contain an acryl-based adhesive, a di-functional
ultraviolet (UV) oligomer, and a hexa-functional UV oligo-
mer. In the first exemplary embodiment shown in FIG. 2,
three pixel adhesive layers 11¢, 12¢, and 134 are exemplarily
illustrated, but in other embodiments, four or more pixel
adhesive layers may be provided, while in still other embodi-
ments, two pixel adhesive layers may be provided.

[0051] The plurality of pixel adhesive layers 11¢, 12¢, and
134 are cured such that they protect the OLED display from
the external environment. The plurality of pixel adhesive
layers 11¢, 12¢, and 134 includes a lower pixel adhesive layer
114, a middle pixel adhesive layer 12¢, and an upper pixel
adhesive layer 13¢. The lower pixel adhesive layer 11¢
directly contacts the thin film encapsulation layer 220.

[0052] The upper pixel adhesive layer 13¢ and the lower
pixel adhesive layer 11¢ are different from each other in the
concentration (content) of the di-functional UV oligomer and
the concentration (content) of the hexa-functional UV oligo-
mer. That is, the upper pixel adhesive layer 13¢ contains much
more di-functional UV oligomer than the lower pixel adhe-
sive layer 11¢, and the sum of the di-functional UV oligomer
concentration and the hexa-functional UV oligomer concen-
tration of the upper pixel adhesive layer 13¢ is less than the
sum of the di-functional UV oligomer concentration and the
hexa-functional UV oligomer concentration of the lower
pixel adhesive layer 11¢. The same relationship may exist
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with the other pixel adhesive layers (for example, the middle
pixel adhesive layer 12¢) and the lower pixel adhesive layer
11q.

[0053] In this case, the di-functional UV oligomer has a
stronger adhesive force than the hexa-functional UV oligo-
mer, and the adhesive force is increased as the sum of the
di-functional UV oligomer concentration and the hexa-func-
tional UV oligomer concentration is decreased (for example,
as the concentration of hexa-functional UV oligomer is
decreased). Thus, when UV light is radiated to a peripheral
laminating film 10p (refer to FIG. 5) disposed in the periph-
eral area P to manufacture the OLED display of FIGS. 1-2, the
adhesive force of a lower peripheral adhesive layer 11p con-
taining much more of the hexa-functional UV oligomer than
the di-functional UV oligomer (relative to those of upper
peripheral adhesive layer 13p) is weakened because the adhe-
sive force of the hexa-functional UV oligomer becomes
weaker (e.g., significantly weaker) after the UV light irradia-
tion compared to that of the di-functional UV oligomer.
Accordingly, the lower peripheral adhesive layer 11p dis-
posed in the peripheral area P can be easily peeled from the
thin film encapsulation layer 220.

[0054] The manufacturing method of the OLED display
according to the first exemplary embodiment will now be
described in further detail with reference to FIGS. 3-6. FIG. 3
is a cross-sectional view of a laminating film of the OLED
display of FIGS. 1-2, and FIGS. 4-6 are cross-sectional views
illustrating a manufacturing method of the OLED display of
FIGS. 1-3.

[0055] First, as shown in FIG. 3, a laminating film 30 that
includes an adhesive layer 10, an upper protective layer 22,
and a lower protective layer 21 is provided. The adhesive
layer 10 includes a lower adhesive layer 11, a middle adhesive
layer 12, and an upper adhesive layer 13. The upper protective
layer 22 covers the upper adhesive layer 13, and the lower
protective layer 21 covers the lower adhesive layer 11. The
adhesive layer 10 (for example, each of the lower adhesive
layer 11, middle adhesive layer 12, and upper adhesive layer
13) contains an acryl-based adhesive, a di-functional UV
oligomer, and a hexa-functional UV oligomer.

[0056] Next,as shown in FIG. 4, the organic emission layer
210 and the thin film encapsulation layer 220 covering the
organic emission layer 210 are disposed on the substrate 100
that includes the pixel area Q and the peripheral area P (see
FIG. 6). In addition, the lower protective layer 21 is peeled
from the laminating film 30 (see FIG. 3) to expose the lower
adhesive layer 11. Then, the lower adhesive layer 11 of the
laminating film 30 is adhered to the thin film encapsulation
layer 220.

[0057] Next, as shown in FIG. 5, UV light is radiated to a
peripheral laminating film 10p that corresponds to the periph-
eral area P ofthe substrate 100 to change the adhesive force of
peripheral adhesive layers 11p, 12p, and 13p. The peripheral
adhesive layers include lower peripheral adhesive layer 11p,
middle peripheral adhesive layer 12p, and upper peripheral
adhesive layer 13p.

[0058] FIG. 7 is a graph illustrating the change of the adhe-
sive force according to the concentration of the di-functional
UV oligomer before and after UV light irradiation. FIG. 8 is
agraph illustrating the change of the adhesive force according
to the concentration of hexa-functional UV oligomer before
and after UV light irradiation.

[0059] As shown in FIGS. 7-8, the adhesive force of the
di-functional UV oligomer is increased relative to that of the
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hexa-functional UV oligomer after UV light irradiation.
Accordingly, the adhesive force of an adhesive layer is
decreased after UV light irradiation as the concentration of
the di-functional UV oligomer is decreased relative to the
concentration of the hexa-functional UV oligomer.

[0060] Thus, since the UV-irradiated lower peripheral
adhesive layer 11p contains less of the di-functional UV
oligomer than the UV-irradiated upper peripheral adhesive
layer 13p, the adhesive force of the lower peripheral adhesive
layer 11p becomes weaker than that of the upper peripheral
adhesive layer 13p. Accordingly, adhesion between the lower
peripheral adhesive layer 11p of the laminating film 30 and
the thin film encapsulation layer 220 is decreased.

[0061] Further, when the sum of the di-functional UV oli-
gomer concentration and the hexa-functional UV oligomer
concentration of the upper peripheral adhesive layer 13p is
less than that of the lower peripheral adhesive layer 11p, it
follows that the lower peripheral adhesive layer 11p has a
significantly higher concentration of the hexa-functional UV
oligomer than the upper peripheral adhesive layer 13p.
Accordingly, the adhesion between the lower peripheral
adhesive layer 11p of the laminating film 30 and the thin film
encapsulation layer 220 is further decreased after UV light
irradiation.

[0062] Next, as shown in FIG. 6, the peripheral laminating
film 10p is peeled from the thin film encapsulation layer 220
and the pixel laminating film 10¢ remains. In this case, since
the adhesion between the lower peripheral adhesive layer 11p
of the peripheral laminating film 10p and the thin film encap-
sulation layer 220 is decreased, the lower peripheral adhesive
layer 11p of the peripheral laminating film 10p can be easily
peeled from the thin film encapsulation layer 220.

[0063] Further, the adhesive force of the upper peripheral
adhesive layer 13p is stronger than that of the lower peripheral
adhesive layer 11p, and therefore the upper peripheral adhe-
sive layer 13p and the upper protective layer 22 remain
adhered to each other. In addition, the upper protective layer
22 at a location corresponding to the pixel area Q of the
substrate 100 is peeled from the upper pixel adhesive layer
134 while the peripheral laminating film 10p is peeled from
the thin film encapsulation layer 220 at the same time.
[0064] Finally, the pixel laminating film 104 corresponding
to the pixel area Q of the substrate 100 is cured.

[0065] As described, the di-functional UV oligomer con-
centration of the upper adhesive layer 13 of the laminating
film 30 is larger than that of the lower adhesive layer 11, the
sum of the di-functional UV oligomer concentration and the
hexa-functional UV oligomer concentration of the upper
adhesive layer 13 is less than that of the lower adhesive layer
11, and the adhesive force of the lower peripheral adhesive
layer 11p disposed in the peripheral area P is weakened by the
UV irradiation. Consequently, the pixel laminating film 10¢
can be patterned by easily peeling the lower peripheral adhe-
sive layer 11p from the thin film encapsulation layer 220.
[0066] Accordingly, when the OLED display model is
changed, the pattern of the pixel laminating film 10g can be
easily changed using the peeling process of the peripheral
laminating film 10p. Further, the process time and the process
cost can be reduced because an additional cutting device or
press device is not required.

[0067] It should be noted that in the first exemplary
embodiment (illustrated in FIGS. 1-6), only the laminating
film is patterned. In other embodiments, the laminating film
30 and the thin film encapsulation layer 220 may be simulta-
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neously patterned. Hereinafter, an OLED display according
to a second exemplary embodiment will be described in fur-
ther detail with reference to FIG. 9.

[0068] FIG.9isacross-sectional view ofthe OLED display
according to the second exemplary embodiment.

[0069] The second exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIG. 2
except that a thin film encapsulation layer is patterned, such
that repeated description will not be provided.

[0070] AsshowninFIG.9,an organic emission layer 210 is
disposed on a substrate 100 including a pixel area Q and a
peripheral area P. A pixel thin film encapsulation layer 220¢
encapsulates the organic emission layer 210 by covering the
same. The pixel thin film encapsulation layer 220q is dis-
posed in the pixel area Q, and contains a di-functional UV
oligomer and a hexa-functional UV oligomer.

[0071] A pixel laminating film 10g is disposed on the pixel
thin film encapsulation layer 220¢. The pixel laminating film
104 includes a plurality of pixel adhesive layers 11¢, 12¢, and
13¢, each of which may contain an acryl-based adhesive, a
di-functional UV oligomer, and a hexa-functional UV oligo-
mer. The plurality of pixel adhesive layers 11¢, 12¢, and 13¢
are cured such that they protect the OLED display from the
external environment. The number of pixel adhesive layers in
the pixel laminating film 10g¢ is not limited to three. In other
embodiments, one or more pixel adhesive layers may be used.

[0072] The plurality of pixel adhesive layers 11¢, 12¢, and
134 include a lower pixel adhesive layer 11¢, a middle pixel
adhesive layer 124, and an upper pixel adhesive layer 134.
The upper pixel adhesive layer 13¢ and the pixel thin film
encapsulation layer 220q are different from each other in the
concentration of the di-functional UV oligomer and the con-
centration of the hexa-functional UV oligomer. That is, the
di-functional UV oligomer concentration of the upper pixel
adhesive layer 13¢ is larger than that of the pixel thin film
encapsulation layer 220¢, and the sum of the di-functional
UV oligomer concentration and the hexa-functional UV oli-
gomer concentration of the upper pixel adhesive layer 13¢ is
less than that of the pixel thin film encapsulation layer 2204.
The same relationship may exist with the other pixel adhesive
layers (for example, the lower pixel adhesive layer 11¢ and
the middle pixel adhesive layer 12¢) and the pixel thin film
encapsulation layer 220q.

[0073] Here, the di-functional UV oligomer has a stronger
adhesive force than the hexa-functional UV oligomer. Fur-
ther, the adhesive force is increased as the sum of the di-
functional UV oligomer concentration and the hexa-func-
tional UV oligomer concentration is decreased.

[0074] Thus, when UV light is radiated to a peripheral
laminating film 10p (refer to FIG. 10) and a peripheral thin
film encapsulation layer 220p (refer to FIG. 10) disposed in
the peripheral area P to manufacture the OLED display of
FIG. 9, the adhesive force of the peripheral thin film encap-
sulation layer 220p that contains much more of the hexa-
functional UV oligomer than the di-functional UV oligomer
(relative to those of the upper peripheral adhesive layer 13p)
is weakened because the adhesive force of the hexa-func-
tional UV oligomer is weakened more than that of the di-
functional UV oligomer after the UV light irradiation.
Accordingly, the peripheral thin film encapsulation layer
220p disposed in the peripheral area P can be easily peeled
from the organic emission layer 210.
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[0075] A manufacturing method of the OLED display
according to the second exemplary embodiment will now be
described in further detail with reference to FIGS. 10-11.
[0076] FIGS. 10-11 are cross-sectional views of the manu-
facturing method of the OLED display of FIG. 9.

[0077] First, as shown in FIG. 10, the organic emission
layer 210 and the thin film encapsulation layers 220p and
220¢ covering the organic emission layer 210 are disposed on
the substrate 100 including the pixel area Q and the peripheral
area P. Referring back to FIG. 3, a lower protective layer 21 is
peeled off a laminating film 30 and a lower adhesive layer 11
is exposed. Then, the lower adhesive layer 11 of the laminat-
ing film 30 is adhered to the thin film encapsulation layers
220p and 220q. In this case, the thin film encapsulation layers
220p and 2204 each contain a di-functional UV oligomer and
a hexa-functional UV oligomer.

[0078] In addition, the adhesive force of the peripheral
adhesive layers 11p, 12p, and 13p, and the adhesive force of
the peripheral thin film encapsulation layer 220p are changed
by radiating UV light on the peripheral laminating film 10p
and the peripheral thin film encapsulation layer 220p that
correspond to the peripheral area P of the substrate 100.
[0079] Since the UV-irradiated peripheral thin film encap-
sulation layer 220p contains less of the di-functional UV
oligomer than the UV-irradiated upper peripheral adhesive
layer 13p, the adhesive force of the peripheral thin film encap-
sulation layer 220p becomes weaker than that of the upper
peripheral adhesive layer 13p. Accordingly, adhesion
between the peripheral thin film encapsulation layer 220p and
the organic emission layer 210 is decreased. In addition, since
the sum of the di-functional UV oligomer concentration and
the hexa-functional UV oligomer concentration of the upper
peripheral adhesive layer 13p is less than that of the periph-
eral thin film encapsulation layer 220p, the adhesion between
the peripheral thin film encapsulation layer 220p and the
organic emission layer 210 is further decreased.

[0080] Next, as shownin FIG. 11, the peripheral laminating
film 10p and the peripheral thin film encapsulation layer 220p
are peeled from the organic emission layer 210 and the pixel
laminating film 10¢ and the pixel thin film encapsulation
layer 2204 remain. In this case, since the adhesion between
the peripheral thin film encapsulation layer 220p and the
organic emission layer 210 is decreased, the peripheral thin
film encapsulation layer 220p can be easily peeled from the
organic emission layer 210.

[0081] Further, the adhesive force of the upper peripheral
adhesive layer 13p is stronger than that of the peripheral thin
film encapsulation layer 220p. Accordingly, the upper periph-
eral adhesive layer 13p and the upper protective layer 22
remain adhered to each other. In addition, the upper protective
layer 22 at a location corresponding to the pixel area Q of the
substrate 100 is peeled from the upper pixel adhesive layer
134 concurrently with the peeling of the peripheral laminat-
ing film 10p and the peripheral thin film encapsulation layer
220p from the organic emission layer 210.

[0082] Finally, the pixel laminating film 10g that corre-
sponds to the pixel area Q of the substrate 100 is cured.
[0083] As described, (1) the di-functional UV oligomer
concentration of the upper adhesive layer 13 of the laminating
film 30 is larger than that of the thin film encapsulation layers
220p and 220¢, (2) the sum of the di-functional UV oligomer
concentration and the hexa-functional UV oligomer concen-
tration of the upper adhesive layer 13 is less than that of the
thin film encapsulation layers 220p and 220¢, and (3) the
adhesive force of the peripheral thin film encapsulation layer
220 disposed in the peripheral area P is weakened by the UV
light irradiation. Accordingly, the pixel laminating film 10¢
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and the pixel thin film encapsulation layer 220¢ can be con-
currently (for example, simultaneously or concurrently) pat-
terned by easily peeling the peripheral thin film encapsulation
layer 220p from the organic emission layer 210.

[0084] Accordingly, as described, process time and manu-
facturing cost can be reduced by simultaneously patterning
the laminating film 30 and the thin film encapsulation layers
220p and 220q. Further, an additional cutting device or press
device is not required for patterning of the laminating film 30
and the thin film encapsulation layers 220p and 220y, so that
the process time can be shortened and the process cost can be
reduced.

[0085] While the present invention has been described in
connection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the inven-
tion is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims, and equivalents thereof.

Description of Selected Symbols

10p: peripheral laminating film

11p: lower peripheral adhesive layer
13p: upper peripheral adhesive layer
210: organic emission layer 220: thin film encapsulation layer
220p: peripheral thin film 220q: pixel thin film encapsulation
encapsulation layer layer

10q: pixel laminating film
11q: lower pixel adhesive layer
13q: upper pixel adhesive layer

What is claimed is:

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

an organic emission layer on a substrate including a pixel
area and a peripheral area;

a thin film encapsulation layer covering the organic emis-
sion layer corresponding to the pixel area of the sub-
strate; and

a pixel laminating film covering the thin film encapsulation
layer corresponding to the pixel area of the substrate,
and including one or more pixel adhesive layers that
each comprise an acryl-based adhesive, a di-functional
ultraviolet (UV) oligomer, and a hexa-functional UV
oligomer.

2. The OLED display of claim 1, wherein an upper pixel
adhesive layer and a lower pixel adhesive layer from among
the pixel adhesive layers have different di-functional UV
oligomer concentrations and different hexa-functional UV
oligomer concentrations.

3. The OLED display of claim 2, wherein a di-functional
UV oligomer concentration of the upper pixel adhesive layer
is larger than a di-functional UV oligomer concentration of
the lower pixel adhesive layer.

4. The OLED display of claim 2, wherein a sum of the
di-functional UV oligomer concentration and a hexa-func-
tional UV oligomer concentration of the upper pixel adhesive
layer is less than a sum of the di-functional UV oligomer
concentration and a hexa-functional UV oligomer concentra-
tion of the lower pixel adhesive layer.

5. The OLED display of claim 1, wherein the thin film
encapsulation layer

corresponds to the pixel area of the substrate, and

comprises the di-functional UV oligomer and the hexa-
functional UV oligomer.
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6. The OLED display of claim 5, wherein an upper pixel
adhesive layer from among the pixel adhesive layers and the
thin film encapsulation layer have different di-functional UV
oligomer concentrations and different hexa-functional UV
oligomer concentrations.
7. The OLED display of claim 6, wherein a di-functional
UV oligomer concentration of the thin film encapsulation
layer is less than a di-functional UV oligomer concentration
of the upper pixel adhesive layer.
8. The OLED display of claim 6, wherein a sum of the
di-functional UV oligomer concentration and a hexa-func-
tional UV oligomer concentration of the thin film encapsula-
tion layer is larger than a sum of the di-functional UV oligo-
mer concentration and a hexa-functional UV oligomer
concentration of the upper pixel adhesive layer.
9. A manufacturing method of an organic light emitting
diode (OLED) display, comprising:
forming an organic emission layer and a thin film encap-
sulation layer covering the organic emission layer on a
substrate including a pixel area and a peripheral area;
adhering a laminating film comprising a plurality of adhe-
sive layers and an upper protective layer that covers an
upper adhesive layer from among the plurality of adhe-
sive layers on the thin film encapsulation layer, a lower
adhesive layer from among the plurality of adhesive
layers contacting the thin film encapsulation layer;

radiating ultraviolet (UV) light on the laminating film that
corresponds to the peripheral area of the substrate to
decrease adhesion between the lower adhesive layer and
the thin film encapsulation layer corresponding to the
peripheral area of the substrate; and

peeling the laminating film corresponding to the peripheral

area of the substrate from the thin film encapsulation
layer to maintain the laminating film that corresponds to
the pixel area of the substrate.

10. The manufacturing method of claim 9, wherein each of
the plurality of adhesive layers contains an acryl-based adhe-
sive, a di-functional UV oligomer, and a hexa-functional UV
oligomer.

11. The manufacturing method of claim 10, wherein a
di-functional UV oligomer concentration of the upper adhe-
sive layer is larger than a di-functional UV oligomer concen-
tration of the lower adhesive layer.

12. The manufacturing method of claim 11, wherein a sum
of the di-functional UV oligomer concentration and a hexa-
functional UV oligomer concentration of the upper adhesive
layer is less than a sum of the di-functional UV oligomer
concentration and a hexa-functional UV oligomer concentra-
tion of the lower adhesive layer.

13. The manufacturing method of claim 9, wherein the
peeling of the laminating film corresponding to the peripheral
area of the substrate comprises peeling the upper protective
layer that corresponds to the pixel area of the substrate from
the upper adhesive layer.
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14. The manufacturing method of claim 9, further compris-
ing curing the laminating film that corresponds to the pixel
area of the substrate after the peeling of the laminating film
corresponding to the peripheral area of the substrate.

15. A manufacturing method of an organic light emitting
diode (OLED) display, comprising:
forming an organic emission layer and a thin film encap-
sulation layer that covers the organic emission layer and
contains a di-functional ultraviolet (UV) oligomer and a
hexa-functional UV oligomer on a substrate including a
pixel area and a peripheral area;

adhering a laminating film comprising one or more adhe-
sive layers and an upper protective layer covering an
upper adhesive layer from among the adhesive layers on
the thin film encapsulation layer;

radiating ultraviolet (UV) light on the laminating film and
the thin film encapsulation layer that corresponds to the
peripheral area of the substrate to decrease adhesion
between the thin film encapsulation layer and the
organic emission layer corresponding to the peripheral
area of the substrate; and

peeling the laminating film and the thin film encapsulation
layer corresponding to the peripheral area of the sub-
strate from the organic emission layer to maintain the
laminating film and the thin film encapsulation layer
corresponding to the pixel area of the substrate.

16. The manufacturing method of claim 15, wherein each
of the adhesive layers contain an acryl-based adhesive, a
di-functional UV oligomer, and a hexa-functional UV oligo-
mer.

17. The manufacturing method of claim 16, wherein a
di-functional UV oligomer concentration of the thin film
encapsulation layer is less than a di-functional UV oligomer
concentration of the upper adhesive layer.

18. The manufacturing method of claim 17, wherein a sum
of the di-functional UV oligomer concentration and a hexa-
functional UV oligomer concentration of the thin film encap-
sulation layer is larger than a sum of the di-functional UV
oligomer concentration and a hexa-functional UV oligomer
concentration of the upper adhesive layer.

19. The manufacturing method of claim 15, wherein the
peeling of the laminating film and the thin film encapsulation
layer corresponding to the peripheral area of the substrate
comprises peeling the upper protective layer that corresponds
to the pixel area of the substrate from the upper adhesive layer.

20. The manufacturing method of claim 15, further com-
prising curing the laminating film that corresponds to the
pixel area of the substrate after the peeling of the laminating
film and the thin film encapsulation layer corresponding to
the peripheral area of the substrate.
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