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(57) ABSTRACT

A method of fabricating a donor substrate for a laser induced
thermal imaging (LITI) process. A base substrate is pre-
pared. A light-to-heat conversion layer is formed on the base
substrate. A buffer layer is formed on the light-to-heat
conversion layer. The surface roughness of the buffer layer
is increased by treating the surface of the buffer layer. A
transfer layer is formed on the surface-treated buffer layer.
By using the donor substrate, a patterning process can be
performed better during the fabrication of the OLED.
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FIG. 2A

FIG. 2B
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METHOD OF FABRICATING ORGANIC LIGHT
EMITTING DISPLAY

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2004-68757, filed Aug.
30, 2004, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a method of fab-
ricating an organic light emitting display (OLED) and, more
particularly, to a method of fabricating an OLED using a
donor substrate having a surface-treated buffer layer.

[0004] 2. Description of the Related Art

[0005] Among flat panel displays (FPDs), an organic light
emitting display (OLED) is quite appropriate for a medium
that displays moving images irrespective of its sizes because
the OLED has a fast response speed of 1 millisecond or less
and a wide viewing angle, consumes low power, and is an
emissive display. Also, the OLED can be fabricated at low
temperature and in a simple process based on a conventional
semiconductor manufacturing technology. For these rea-
sons, the OLED has attracted much attention as the next-
generation flat panel display (FPD).

[0006] The OLED can largely be classified into a polymer
type using a wet process and a small-molecule type using a
deposition process, according to the types of material and
process used for an organic light emitting device. If an
emission layer (EML) is formed of a small-molecule mate-
rial, it is deposited in vacuum using a shadow mask. If the
EML is formed of a polymer material, it is formed by an
inkjet printing method. However, it is difficult to perform the
vacuum deposition process using the shadow mask on a
large-sized substrate. Also, since the inkjet printing method
is a wet process, an underlying layer should be formed of
only limited kinds of materials, and a bank structure should
definitely be formed on a substrate.

[0007] As a substitute for the above-described methods of
patterning the EML, a laser-induced thermal imaging (LITI)
process has recently been developed.

1. Field of the Invention

[0008] During the LITI process, a pattern is formed by
transferring a pattern forming material to a target substrate
using laser beams irradiated from a light source. Such an
LITT process requires a donor substrate on which a transfer
layer is formed, a light source, and an acceptor substrate.

[0009] The donor substrate includes a base substrate, a
light-to-heat conversion layer, and a transfer layer. During a
transfer process using the donor substrate, laser beams are
irradiated on a predetermined region of the base substrate
and then converted into heat by the light-to-heat conversion
layer. The heat transforms adhesion properties between the
transfer layer and the light-to-heat conversion layer so that
the transfer layer is transferred to the acceptor substrate.

[0010] Accordingly, the performance of the donor sub-
strate depends on adhesion properties between the donor
substrate and the transfer layer, and a poor adhesion between
the transfer layer and the light-to-heat conversion layer may
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cause failures during the process of transferring the transfer
layer to the acceptor substrate.

SUMMARY OF THE INVENTION

[0011] Tt is therefore an object of the present invention to
solve aforementioned problems associated with conven-
tional displays.

[0012] Tt is also an object of the present invention to
provide a method of fabricating an organic light emitting
display (OLED) using a donor substrate, in which adhesion
properties between the donor substrate and the transfer layer
are enhanced and a patterning process can be performed
better during the fabrication of the OLED by interposing a
buffer layer between a transfer layer and a light-to-heat
conversion layer and then surface-treating the buffer layer.

[0013] It is still an object of the present invention to
provide an improved method of transferring a pattern form-
ing material to a target substrate.

[0014] According to an aspect of the present invention, a
method of fabricating a donor substrate for a laser induced
thermal imaging (LITI) process includes: preparing a base
substrate of a donor substrate; forming a light-to-heat con-
version layer on the base substrate; forming a buffer layer on
the light-to-heat conversion layer; increasing the surface
roughness of the buffer layer by treating the surface of the
buffer layer; and forming a transfer layer on the surface-
treated buffer layer.

[0015] According to an aspect of the present invention, a
method of transferring a pattern forming material to a target
substrate includes: preparing a donor substrate by a process
comprising preparing a base substrate, forming a light-to-
heat conversion layer on the base substrate, forming a buffer
layer on the light-to-heat conversion layer, increasing sur-
face roughness of the buffer layer, and forming a transfer
layer on the surface-treated buffer layer; irradiating laser
beams on a predetermined region of the donor substrate, the
laser beams converted into heat by the light-to-heat conver-
sion layer to transform adhesion properties between the
transfer layer and the light-to-heat conversion layer; and
transferring the transfer layer to the target substrate.

[0016] According to still an aspect of the present inven-
tion, a method of transferring a pattern forming material to
a target substrate includes: preparing a donor substrate, the
donor substrate constructed with a transfer layer, a light-to-
heat conversion layer, and a surface-treated buffer layer
interposed between the transfer layer and the light-to-heat
conversion layer; irradiating laser beams on a predetermined
region of the donor substrate, the laser beams converted into
heat by the light-to-heat conversion layer to transform
adhesion properties between the transfer layer and the
light-to-heat conversion layer; and transferring the transfer
layer to the target substrate.

[0017] The surface treatment of the buffer layer may be
performed using oxygen ions or radical-based gases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more complete appreciation of the present inven-
tion, and many of the above and other features and advan-
tages of the present invention, will be readily apparent as the
same becomes better understood by reference to the follow-
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ing detailed description when considered in conjunction
with the accompanying drawings in which like reference
symbols indicate the same or similar components, wherein:

[0019] FIGS. 1A and 1B are cross-sectional views illus-
trating a method of fabricating a donor substrate for a laser
induced thermal imaging (LITI) process according to an
exemplary embodiment of the present invention;

[0020] FIG. 2A is a photograph of the surface after
forming a buffer layer;

[0021] FIG. 2B is a photograph of the surface after
surface-treating the buffer layer according to an exemplary
embodiment of the present invention; and

[0022] FIG. 3 is a cross-sectional view illustrating the
process of performing an LITI method on a unit pixel of an
organic light emitting display (OLED) using the donor
substrate.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0023] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure is thorough and complete
and fully conveys the scope of the invention to those skilled
in the art. The thicknesses of layers or regions shown in the
drawings are exaggerated for clarity. The same reference
numerals are used to denote the same elements throughout
the specification.

[0024] FIGS. 1A and 1B are cross-sectional views illus-
trating a method of a donor substrate for a laser induced
thermal imaging (LITI) process according to an exemplary
embodiment of the present invention.

[0025] Referring to FIG. 1A, a base substrate 100 is
prepared. The base substrate 100 may be a flexible substrate
such as a plastic film, or a hard substrate such as a glass
substrate.

[0026] A light-to-heat conversion layer 120 is formed on
the base substrate 100.

[0027] Before the light-to-heat conversion layer 120 is
formed, a primer layer 110 may be formed on the base
substrate 100.

[0028] The primer layer 110 may be used to reinforce an
adhesion between the base substrate 100 and the light-to-
heat conversion layer 120. Also, the primer layer 110 may be
used to treat the surface of the base substrate 100 and thus,
assist in forming the light-to-heat conversion layer 120 with
improved uniformity.

[0029] The light-to-heat conversion layer 120 is formed of
a light absorption material that absorbs light in the infrared
and visible regions. Also, the light-to-heat conversion layer
120 may be formed of an organic layer containing a material
that absorbs laser beams, a metal layer, or a combination
thereof.

[0030] The light-to-heat conversion layer 120 converts
laser beams irradiated from a laser irradiating system into
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thermal energy. Then, the thermal energy transforms adhe-
sion properties between the transfer layer 140 and the
light-to-heat conversion layer 120. Thus, a region of the
transfer layer 140 on which the laser beams are irradiated is
transferred to a substrate as a subject, so that a patterning
process is performed.

[0031] A buffer layer 130 is formed on the light-to-heat
conversion layer 120. The buffer layer 130 prevents a
transfer material from being damaged and effectively con-
trols an adhesion between the transfer layer 140 and the
donor substrate.

[0032] The buffer layer 130 may be formed of an organic
or inorganic material, which is a polymer, a metal, or metal
oxide.

[0033] The surface of the buffer layer 130 is treated to
increase its surface roughness. In this case, the surface
treatment of the buffer layer 130 may be performed, pref-
erably using oxygen ions or radical-based gases 200.

[0034] FIG. 2A is a photograph of the surface after
forming a buffer layer, and FIG. 2B is a photograph of the
surface after surface-treating the buffer layer.

[0035] In comparison with FIG. 2A, FIG. 2B illustrates
that after the buffer layer is surface-treated, the surface
roughness of the buffer layer increases.

[0036] Accordingly, by treating the surface of the buffer
layer 130 interposed between the transfer layer 140 and the
light-to-heat conversion layer 120, adhesion properties
between the donor substrate and the transfer layer 140 are
enhanced.

[0037] Referring to FIG. 1B, the transfer layer 140 is
formed on the surface-treated buffer layer 130.

[0038] The transfer layer 140 of the donor substrate may
be an emission layer (EML) of the organic light emitting
device.

[0039] In addition, the transfer layer 140 of the donor
substrate may further include at least one selected from the
group consisting of a hole injection layer, a hole transport
layer, a hole blocking layer, and an electron injection layer.

[0040] FIG. 3 is a cross-sectional view illustrating a
process of performing an LITT method on a unit pixel of an
organic light emitting display (OLED) using the above-
described donor substrate.

[0041] Referring to FIG. 3, a donor substrate 150, which
is fabricated by the above-described method according to the
present invention, is disposed over a substrate 210 on which
a thin-film transistor (TFT) and a pixel electrode 290 are
formed.

[0042] Specifically, the TFT including a semiconductor
layer 230, a gate electrode 250, a source electrode 270a, and
a drain electrode 2705 is disposed on the substrate 210, and
the pixel electrode 290 is connected to one of the source and
drain electrodes 270a and 2705 of the TFT and exposed by
a pixel defining layer 295.
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[0043] Once an LITI process 600 is performed on the
donor substrate 150, a transfer layer 140q is transferred to
the exposed portion of the pixel electrode 290 so that an
EML is patterned.

[0044] After the patterning process is finished, an opposite
electrode is formed, thereby completing the OLED.

[0045] In the exemplary embodiments of the present
invention as described above, a donor substrate is fabricated
by interposing a surface-treated buffer layer between a
transfer layer and a light-to-heat conversion layer, so that
adhesion properties between the transfer layer and the
light-to-heat conversion layer can be enhanced.

[0046] Further, by using the above-described donor sub-
strate, a patterning process can be performed better during
the fabrication of the OLED.

[0047] Although the present invention has been described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that a variety
of modifications and variations may be made to the present
invention without departing from the spirit or scope of the
present invention defined in the appended claims, and their
equivalents.

What is claimed is:
1. A method of fabricating a donor substrate for a laser
induced thermal imaging process, comprising:

preparing a base substrate;

forming a light-to-heat conversion layer on the base
substrate;

forming a buffer layer on the light-to-heat conversion
layer;

increasing surface roughness of the buffer layer; and

forming a transfer layer on the surface-treated buffer

layer.

2. The method according to claim 1, wherein the step of
increasing surface roughness of the buffer layer is performed
using oxygen ions or radical-based gases.

3. The method according to claim 1, wherein the base
substrate is one of a flexible film, a plastic film, a hard
substrate and a glass substrate.

4. The method according to claim 1, wherein the transfer
layer of the donor substrate is for an emission layer of an
organic light emitting device.

5. The method according to claim 4, wherein the transfer
layer of the donor substrate further includes at least one
selected from a group consisting of a hole injection layer, a
hole transport layer, a hole blocking layer, and an electron
injection layer.
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6. A method of transferring a pattern forming material to
a target substrate, comprising:

preparing a donor substrate by a process, the process
comprising:

preparing a base substrate;

forming a light-to-heat conversion layer on the base
substrate;

forming a buffer layer on the light-to-heat conversion
layer;

increasing surface roughness of the buffer layer; and

forming a transfer layer on the surface-treated buffer
layer;

irradiating laser beams on a predetermined region of the
donor substrate, said laser beams converted into heat by
the light-to-heat conversion layer to transform adhesion
properties between the transfer layer and the light-to-
heat conversion layer; and

transferring the transfer layer to the target substrate.

7. The method according to claim 6, wherein the step of
forming the donor substrate further comprises forming a
primer layer on the base substrate, before forming the
light-to-heat conversion layer.

8. A method of transferring a pattern forming material to
a target substrate, comprising:

preparing a donor substrate, said donor substrate com-
prising a transfer layer, a light-to-heat conversion layer,
and a surface-treated buffer layer interposed between
said transfer layer and said light-to-heat conversion
layer;

irradiating laser beams on a predetermined region of the
donor substrate, said laser beams converted into heat by
the light-to-heat conversion layer to transform adhesion
properties between the transfer layer and the light-to-
heat conversion layer; and

transferring the transfer layer to the target substrate.

9. The method according to claim 8, wherein the surface
treatment of the buffer layer is performed using oxygen ions
or radical-based gases

10. The method according to claim 8, wherein the target
substrate is included in a unit pixel of an organic light
emitting display.

11. The method according to claim 10, wherein the
transfer layer of the donor substrate further includes at least
one selected from a group consisting of a hole injection
layer, a hole transport layer, a hole blocking layer, and an
electron injection layer.
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