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(57) ABSTRACT

An organic layer of an organic light emitting diode (OLED)
display device is formed by transferring a transfer layer of a
donor film to aligned pixel openings in a pixel defining region
of the OLED display device such that the organic layer is
formed in the pixel openings. Each aligned pixel opening has
a pair of long sides and a pair of short sides, and the transfer-
ring of the transfer layer is performed by applying tensile
force to the donor film in a direction perpendicular to the short
sides of the pixel openings.
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METHOD OF FABRICATING ORGANIC
LIGHT EMITTING DIODE DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0120649, filed Dec. 7, 2009, in the
Korean Intellectual Property Office, the disclosure of which is
hereby incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to a method
of fabricating an organic light emitting diode (OLED) display
device, and more particularly, to a method of fabricating an
OLED display device in which an organic layer is formed by
transferring a transfer layer.

[0004] 2. Description of the Related Art

[0005] Generally, an OLED display device is fabricated by
forming an anode on an insulating substrate, forming an
organic layer on the anode, and forming a cathode on the
organic layer. The organic layer includes an emitting layer,
and may further include at least one of a hole transport layer,
a hole injection layer, an electron transport layer, a hole
blocking layer, and an electron injection layer.

[0006] To form the organic layer, deposition, inkjet print-
ing, or laser induced thermal imaging (LITI) can be used.
LITT is a method of forming an R, G, or B organic layer by
irradiating a donor film including a light-to-heat conversion
layer and a transfer layer formed on the light-to-heat conver-
sion layer with a laser beam such that laser energy is con-
verted into thermal energy by the light-to-heat conversion
layer and the transfer layer is transferred to an acceptor sub-
strate by the converted thermal energy. The donor film may be
irradiated with the laser beam selectively, such that the trans-
fer layer is transferred to the acceptor substrate only at pre-
determined locations. During the formation of the organic
layer through LITI, the donor film is adhered to the acceptor
substrate, but after the transfer layer is transferred to the
acceptor substrate, the donor film and the acceptor substrate
are separated from each other, leaving behind the transfer
layer adhered to the acceptor substrate. To facilitate the trans-
fer process, tensile force may be applied to the donor film
using clamps disposed at opposite sides thereof.

[0007] The separation of the donor film from the acceptor
substrate may be performed by injecting air between the
donor film and the acceptor substrate to urge the donor film
apart from the acceptor substrate. If the separation of the
donor film from the acceptor substrate is not carried out
smoothly, lifting of the transferred transfer layer from the
acceptor substrate may occur due to adhesion between the
transfer layer and the donor film and due to the tensile force
applied to the donor film. In particular, if the tensile force
applied to the donor film is applied in a direction perpendicu-
lar to the long side of a pixel opening (for example, in the
direction B shown in FIG. 1), the long side of the pixel
opening is under a lot of stress due to the tensile force, and
thus, there is a relatively large region of the pixel opening
where it is possible to have lifting of the transfer substrate
from the acceptor substrate when the donor film is separated
from the acceptor substrate.

SUMMARY OF THE INVENTION

[0008] Aspects of the present invention provide a method
of fabricating an OLED display device in which an organic
layer is formed by effectively transferring a transfer layer.
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[0009] According to an aspect of the present invention, a
method of fabricating an OLED display device i includes
transferring a transfer layer of a donor film to aligned pixel
openings in a pixel defining region of the OLED display
device, wherein each pixel opening has a pair of long sides
and a pair of short sides, such that an organic layer is formed
in the pixel openings. The transferring is performed while a
tensile force is applied to the donor film in a direction pet-
pendicular to the short sides of the pixel openings.

[0010] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0012] FIG. 1 is an exploded perspective view illustrating
the arrangement of a donor film and an OLED display device
when the donor film and the OLED display device are
arranged according to an exemplary embodiment of the
present invention;

[0013] FIG. 2 is a cross-sectional view illustrating a pixel
region when the donor film and the OLED display device are
arranged according to an exemplary embodiment of the
present invention;

[0014] FIGS. 3A through 3C are cross-sectional views
illustrating a method of fabricating an OLED display device
according to an exemplary embodiment of the present inven-
tion; and

[0015] FIGS. 4A and 4B are schematic views illustrating a
method of applying tensile force to a donor film.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0016] Reference will now be made in detail to the present
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. wherein like ref-
erence numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present invention by referring to the figures Moreover, it is to
be understood that where is stated herein that one layer is
“formed on” or “disposed on” a second layer, the first layer
may be formed or disposed directly on the second layer or
there may be intervening layers between the first layer and the
second layer. Further, as used herein, the term “formed on” is
used with the same meaning as “located on” or “disposed on”
and is not meant to be limiting regarding any particular fab-
rication process.

[0017] Hereinafter, a method of fabricating an OLED dis-
play device according to an exemplary embodiment of the
present invention will be described with reference to the
accompanying drawings. According to the exemplary
embodiment, a donor film is adhered to an OLED display
device after tensile force is applied to the donor film, but the
present invention is not limited thereto. The tensile force may
be applied to the donor film while the donor film is in contact
with the OLED display device, and transferring of the transfer
substrate may start when the tensile force is applied to the
donor film.
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[0018] FIG. 1 is an exploded perspective view illustrating
arrangement of a donor film and an OLED display device
when the donor film and the OLED display device are
arranged according to an exemplary embodiment of the
present invention. FIG. 2 is a cross-sectional view illustrating
a pixel region when the donor film and the OLED display
device are arranged according to the exemplary embodiment
of the present invention.

[0019] Referring to FIGS.1and 2, an OLED display device
100 including a plurality of pixels P is fabricated on a sub-
strate 10. A donor film 200 including a transfer layer 230 to be
transferred to the pixels P is disposed on the OLED display
device 100.

[0020] The pixels P may be classified as red (R), green (G),
and blue (B) pixels according to the kind of an organic emit-
ting layer constituting the transfer layer 230.

[0021] The pixels P include an opening 98 through which
the transfer layer 230 is transferred. The opening 98 is formed
in a rectangular shape having long and short sides.

[0022] Here, to prevent sagging of the donor film 200,
tensile force is applied to the donor film in a direction of the
arrow drawn in a solid line of FIG. 1, i.e., in direction A, and
the tensile force works perpendicular to the short side of the
opening 98 of the pixel P.

[0023] FIGS. 4A and 4B schematically illustrate methods
of applying tensile force to the donor film. As shown in FIG.
4A, tensile force may be applied to the donor film 200 by
pressing opposite sides of the donor film 200. Alternatively,
as shown in FIG. 4B, tensile force may be applied by rolling
opposite sides of the donor film 200 using a roller.

[0024] After the transfer layer is transferred to the pixel
openings, a common electrode (not shown) of the OLED
display device 100 is formed on the transferred transfer layer
230.

[0025] As shown in FIG. 2, a pixel region of the OLED
display device 100 may include, as a non-limiting example, a
buffer layer 20 formed on the substrate 10, and a semicon-
ductor layer 30 including a channel region 31 and source and
drain regions 33 and 35 formed on a region of the buffer layer
20.

[0026] A gate insulating layer 40 is formed on the buffer
layer 20 having the semiconductor layer 30, and a patterned
gate electrode 50 is formed on the gate insulating layer 40.
[0027] An interlayer insulating layer 60 formed to expose
one of source and drain regions 33 and 35 of the semiconduc-
tor layer 30 is formed on the gate insulating layer 40 having
the gate electrode 50, and source and drain electrodes 71 and
73 are formed on one region of the interlayer insulating layer
60 to be in contact with the exposed one of the source and
drain regions 33 and 35.

[0028] A planarization layer 80 formed to expose one of the
source and drain electrodes 71 and 73 is formed on the inter-
layer insulating layer 60 having the source and drain elec-
trodes 71 and 73, and a pixel electrode 90 electrically con-
nected to the exposed one of the source and drain electrodes
71 and 73 is formed on the planarization layer 80.

[0029] A pixel defining layer 95 having an opening 98
partially exposing the pixel electrode 90 is formed on the
planarization layer 80, and a transfer layer transferred from
the donor film 200 is disposed on the opening 98, thereby
forming a pixel (P). It is to be understood that the features of
the OLED display device 100 may differ from what is
described above.
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[0030] As shown in FIG. 2, the donor film 200 disposed on
the OLED display device 100 may include a base layer 210, a
light-to-heat conversion layer 220, and a transfer layer 230.
The transfer layer 230 includes at least an organic emitting
layer, and may further include at least one selected from the
group consisting of a hole injection layer, a hole transport
layer, a hole blocking layer, an electron transport layer and an
electron injection layer to improve characteristics of the
device. The donor film 200 may further include an interme-
diate layer that improves a transfer characteristic or that pro-
tects the transfer layer.

[0031] The light-to-heat conversion layer 220 may be
formed of a thin film using a metallic or metal compound by
a dry method such as sputtering or evaporation.

[0032] FIGS. 3A through 3C are cross-sectional views
illustrating a method of fabricating an OLED display device
according to an exemplary embodiment of the present inven-
tion.

[0033] As shown in FIG. 3A, a donor film 200 is disposed
on an OLED display device 100 such that the donor film 200
and the OLED display device are adhered to each other.
[0034] To adhere the donor film 200 to the OLED display
device 100, a tensile force is applied to the donor film 200 in
adirection perpendicular to a short side of an opening 98 ofa
pixel P, that is, in the direction of the arrow (direction A)
shown in FIG. 1.

[0035] If the tensile force applied to the donor film is
applied in a direction perpendicular to a long side of the
opening 98 of the pixel P, (that is, in direction B shown in FIG.
1), the long side of the opening 98 is under a lot of stress due
to the tensile force. Thus, it is possible to have lifting of the
transfer film 230 in a relatively large region of the opening 98
when the donor film 200 is separated from the OLED display
device 100.

[0036] However, as described in the present embodiment,
when the tensile force is applied in the direction A, the short
side of the opening 98 receives the most stress due to the
applied tensile force, and thus the region ofthe opening where
there is a risk of lifting of the transfer film 230 when the donor
film 200 is separated from the OLED display device 100 is
relatively smaller.

[0037] Intherelated art, the region of the opening 98 where
there is a risk of lifting of the transfer film 230 corresponds to
the long side of the opening 98, but, according to the present
embodiment, the region of the opening 98 where there is arisk
of lifting corresponds to the short side, which is smaller.
[0038] As shown in FIG. 3A, while the donor film 200 is
adhered to the OLED display device 100, laser energy is
irradiated onto the donor film 200. A light-to-heat conversion
layer 220 of the donor film 200 irradiated with laser energy
converts the laser energy into heat, and thereby the transfer
layer 230 is separated from the donor film 200 to be trans-
ferred into the opening 98 to cover the exposed pixel electrode
90 and pixel defining layer 95.

[0039] As shown in FIG. 3B, after the transfer layer 230 is
transferred to the OLED display device 100, the donor film
200 and the OLED display device 100 are separated from
each other.

[0040] To assist in the separation of the donor film 200 from
the OLED display device 100, air may be injected between
the donor film 200 and the OLED display device 100.
[0041] Thetransfer layer 230 is transferred to the separated
OLED display device 100 through the openings 98. Only the
portion of the transfer layer 230 of the donor film 200 that is
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irradiated with laser is transferred, while the rest of the trans-
fer layer 230 remains in the donor film 200.
[0042] Afterwards, as shown in FIG. 3C, when the transfer
layer 230 is transferred, a common electrode 99 is formed on
a pixel defining layer 95 and the transfer layer 230.
[0043] According to aspects of the present invention, a
method of fabricating an OLED display device minimizes a
region of the OLED display device that is influenced by
tensile force applied to a donor film, and a lifting phenom-
enon occurring when a donor film is separated from the
OLED display device can be reduced, thereby increasing
efficiency of transferring a transfer layer.
[0044] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.
What is claimed is:
1. A method of fabricating an organic light emitting diode
(OLED) display device, comprising:
transferring a transfer layer of a donor film to aligned pixel
openings in a pixel defining region of the OLED display
device, wherein each pixel opening has a pair of long
sides and a pair of short sides, such that an organic layer
is formed in the pixel openings,
wherein the transferring is performed while a tensile force
is applied to the donor film in a direction perpendicular
to the short sides of the pixel openings.
2. The method according to claim 1, wherein the tensile
force is applied before the donor film is adhered to the OLED
display device.
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3. The method according to claim 1, wherein the tensile
force is applied while the donor film is in contact with the
OLED display device.

4. The method according to claim 1, wherein the transfer
layer includes an organic emitting layer, and at least one
selected from the group consisting of a hole injection layer, a
hole transport layer, a hole blocking layer, an electron trans-
port layer, and an electron injection layer.

5. The method according to claim 1, wherein the transfer-
ring of the transfer layer occurs while the transfer layer is in
contact with the OLED display device, and wherein the
method further comprises, after the transferring of the trans-
fer layer is completed, separating the donor film from the
OLED display device.

6. The method according to claim 1, further comprising,
after the transferring of the transfer layer is completed, form-
ing a common electrode on an entire surface of the OLED
display device including on the organic layer formed in each
of the pixel openings.

7. The method according to claim 5, wherein the separating
of the donor film from the OLED display device is performed
by injecting air between the donor film and the OLED display
device.

8. The method according to claim 1, wherein the tensile
force is applied to the donor film by pressing at least one side
of the donor film.

9. The method according to claim 1, wherein the tensile
force is applied to the donor film by rolling at least one side of
the donor film on a roller.
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