
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

2 
57

9 
31

3
B

1
*EP002579313B1*

(11) EP 2 579 313 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
27.10.2021 Bulletin 2021/43

(21) Application number: 12006623.8

(22) Date of filing: 20.09.2012

(51) Int Cl.:
H01L 27/32 (2006.01) H01L 51/00 (2006.01)

H01L 51/52 (2006.01) G03F 7/00 (2006.01)

(54) Organic light emitting diode display device and method of fabricating the same

Organische LED-Anzeigevorrichtung und Verfahren zu ihrer Herstellung

Dispositif d’affichage à diode électroluminescente organique et son procédé de fabrication

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 22.09.2011 KR 20110095959
12.09.2012 KR 20120101196

(43) Date of publication of application: 
10.04.2013 Bulletin 2013/15

(73) Proprietor: LG Display Co., Ltd.
SEOUL, 07336 (KR)

(72) Inventors:  
• Kim, Young-Mi

Incheon (KR)
• Yoon, Jong-Geun

Gyeonggi-Do (KR)
• Heo, Joon-Young

Seoul (KR)
• Park, Han-Sun

Paju
Gyeonggi-Do (KR)

• Do, Eui-Doo
Goyang
Gyeonggi-Do (KR)

• Lee, Yeon-Kyeong
Paju
Gyeonggi-Do (KR)

• Kim, Dae-Hyun
Seoul (KR)

• Shim, Jong-Sik
Goyang, Gyeonggi-Do, (KR)

(74) Representative: Ter Meer Steinmeister & Partner
Patentanwälte mbB 
Nymphenburger Straße 4
80335 München (DE)

(56) References cited:  
WO-A1-2008/038588 JP-A- 2008 147 072
US-A1- 2005 153 058 US-A1- 2008 124 824

• None



EP 2 579 313 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

1. Field of the Invention

[0001] The present invention relates to a method of
fabricating an organic light emitting diode (OLED) display
device.

2. Description of the Related Art

[0002] Recently, as interest in information displays has
been on the rise and demand for the use of portable in-
formation media has been increased, lightweight flat pan-
el displays (FPDs) substituting cathode ray tubes (CRTs)
as existing display devices have been actively re-
searched and commercialized.
[0003] In the FPD fields, a liquid crystal display (LCD)
device, which is lighter and consumes less power, has
been spotlighted; however, since an LCD device is a light
receiving device, rather than a light emitting device, hav-
ing shortcomings of brightness, contrast ratio, and a
viewing angle, and the like, so a development of a new
display device that may overcome such drawbacks has
been actively made.
[0004] An LED display device, one of new display de-
vices, is a self-luminous type device, which thus is ex-
cellent in a viewing angle and contrast ratio, is lighter and
thinner because it does not need a backlight, and is ad-
vantageous in terms of power consumption, relative to
an LCD device. In addition, an OLED display device can
be driven by a DC and at a low voltage, has a fast re-
sponse speed, and is especially advantageous in terms
of fabrication costs.
[0005] Unlike an LCD device or a plasma display panel
(PDP), deposition and encapsulation are the whole of a
fabrication process of an OLED display device, so the
fabrication process is very simple. Also, when the OLED
display device is driven according to an active matrix
scheme in which each pixel has a thin film transistor (TFT)
as a switching element, the same luminance can be ob-
tained although a low current is applied, so, advanta-
geously, the OLED display device consumes low power,
has a high pitch (or high definition or high resolution),
and can be increased in size.
[0006] Hereinafter, a basic structure and operational
characteristics of an OLED display device will be de-
scribed in detail with reference to the accompanying
drawings.
[0007] FIG. 1 is a diagram illustrating a light emission
principle of a general OLED display device.
[0008] As shown in FIG. 1, a general OLED display
device includes an OLED. The OLED includes organic
compound layers 301, 30b, 30c, 30d, and 30e formed
between an anode 18 as a pixel electrode and a cathode
28 as a common electrode.
[0009] Here, the organic compound layers 30a, 30b,
30c, 30d, and 30e include a hole injection layer 30a, a
hole transport layer 30b, an emission layer 30c, an elec-

tron transport layer 30d, and an electron injection layer
30e.
[0010] When a driving voltage is applied to the anode
18 and the cathode 28, holes which have passed through
the hole transport layer 30b and electrons which have
passed through the electron transport layer 30e move to
the light emission layer 30c to form excitons, and as a
result, the light emission layer 30c emits visible light.
[0011] In the OLED display device, the pixels each hav-
ing the OLED having the foregoing structure are arranged
in a matrix form and selectively controlled by a data volt-
age and a scan voltage to display an image.
[0012] The OLED display device is divided into a pas-
sive matrix type OLED display device and an active ma-
trix type display device using TFTs as switching ele-
ments. Among them, in the active matrix type OLED dis-
play device, TFTs as active elements are selectively
turned on to select pixels and emitting of pixels is main-
tained by a voltage maintained in a storage capacitor.
[0013] FIG. 2 is an equivalent circuit diagram of a pixel
in a general OLED display device. Namely, FIG. 2 illus-
trates an example of an equivalent circuit diagram of a
pixel having a general 2T1C (including two transistors
and one capacitor) in an active matrix type OLED display
device.
[0014] Referring to FIG. 2, a pixel of an active matrix
type OLED display device includes an OLED, a data line
DL and a gate line GL crossing each other, a switching
TFT SW, a driving TFT DR, and a storage capacitor Cst.
[0015] Here, the switching TFT SW is turned on in re-
sponse to a scan pulse from the gate line GL to conduct
a current path between a source electrode and a drain
electrode thereof. During an ON-time period of the
switching TFT SW, a data voltage from the data line DL
is applied to a gate electrode of the driving TFT DR and
the storage capacitor Cst by way of the source electrode
and drain electrode of the switching TFT SW.
[0016] Here, the driving TFT DR controls a current
flowing in the OLED according to the data voltage applied
to the gate electrode thereof. The storage capacitor Cst
stores a voltage between the data voltage and a low po-
tential power source voltage VSS and uniformly main-
tains it during one frame period.
[0017] In order to form the several organic compound
layers constituting the OLED display device, a vacuum
evaporation method is largely used.
[0018] Here, in order to use the vacuum evaporation
method, a mask (or a shadow mask) or a fine metal mask
(FMM) having a plurality of openings corresponding to a
plurality of pixel regions is used. However, this method
has a limitation in that it is not easy to cope with a fine
pitch of patterns for increasing a size of a substrate and
implementing a high resolution display
[0019] Namely, FMM is fabricated by forming holes as
a pattern intended for deposition on a thin metal plate
and stretching the same. Thus, there is a limitation in
forming a pattern having a small size, making it difficult
to reduce the size of an OLED. Also, when a fine metal
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mask is increased in size in order to increase a size of a
panel, warpage occurs due to the characteristics of the
fine metal mask, distort the pattern to degrade a produc-
tion yield.
[0020] WO 2008/038588 A1 discloses a method for
manufacturing an organic material apparatus. Herein, a
sacrifice layer formed of an inorganic material is formed
on a first organic material layer provided on a substrate.
A photo resist is formed in an area on the substrate in-
cluding the top of the sacrifice layer. Then, the photo
resist is exposed and developed to form a predetermined
pattern having the sacrifice layer just provided under the
photo resist part. A second material layer is formed on
the substrate after the development, and the sacrifice
layer, the photo resist and the sacrifice layer just under
the photo resist is removed by a lift-off process to pattern
the second material layer.
[0021] US 2008/124824 A1 discloses a method for
forming electronic devices by using protecting layers.
Herein, a first light emitting layer and a first protecting
layer are formed on a substrate. Next, a first photoresist
layer is formed above the first protecting layer and is then
selectively exposed and developed to form a first pho-
toresist pattern, by use of which the first light emitting
layer and the first protecting layer are removed,
such that the first light emitting layer remains in the areas
where the first photoresist pattern is formed. Thereafter,
the first photoresist pattern is removed and the same
process steps are repeated twice to from a second and
a third light emitting layer. Finally, a cathode layer is
formed above the first, second and third light emitting
layers.
[0022] JP 2008 147072 A deals with a manufacturing
method of an organic electroluminescent element. The
manufacturing method comprises forming an organic
electroluminescent layer including a luminous layer on a
substrate on which at least a first electrode layer is
formed. A photoresist layer is formed on the organic elec-
troluminescent layer and patterned by exposure and de-
velopment of the photoresist layer. The organic electro-
luminescent layer is then removed in the area in which
the photoresist layer is removed. Finally, a second elec-
trode layer is formed on the organic electroluminescent
layer exposed after the removal process.
[0023] US 2005/153058 A1 discloses a production
method for an electroluminescent element. Herein, a first
light emitting layer is formed on a substrate on which at
least an electrode layer is formed in a pattern. A first
peeling layer is formed on the first light emitting layer and
a first photoresist layer is formed on the first peeling layer.
The first photoresist layer is patterned, by exposing and
developing the first photoresist layer, so that the first pho-
toresist layer remains only in an area where the first light
emitting part will be formed. Then, the first light emitting
layer is removed in an area where the first photoresist
layer has been removed. These process steps are re-
peated twice to form a second light emitting layer and a
third light emitting layer.

SUMMARY OF THE INVENTION

[0024] It is an object of the present invention to provide
a method for fabricating an organic light emitting diode
(OLED) display device having a simplified fabrication
process and increased efficiency.
[0025] This object is solved by the method for fabricat-
ing an organic light emitting diode (OLED) display device
according to claim 1. Embodiments of the invention are
characterized by the subclaims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 is a diagram illustrating a light emission prin-
ciple of a general organic light emitting diode (OLED)
display device.
FIG. 2 is an equivalent circuit diagram of a pixel in a
general OLED display device.
FIGS. 3A through 3L are sequential sectional views
illustrating a method for fabricating an OLED display
device not representing the present invention.
FIGS. 4A through 4H are sequential sectional views
illustrating a method for fabricating an OLED display
device according to an embodiment of the present
invention.
FIGS. 5A through 5G are sequential sectional views
illustrating a method for fabricating an OLED display
device not representing the present invention.
FIG. 6 is a graph showing a state in which a life span
of a device is shortened after a photolithography
process is performed.
FIGS. 7A through 7K are sequential sectional views
illustrating a method for fabricating an OLED display
device not representing the present invention.
FIG. 8 is a sectional view showing another example
of an OLED display device not representing the
present invention illustrated in FIGS. 7A through 7K.
FIG. 9 is a sectional view showing another example
of an OLED display device not representing the
present invention illustrated in FIGS. 7A through 7K.
FIGS. 10A through 10H are sequential sectional
views illustrating a method for fabricating an OLED
display device not representing the present inven-
tion.
FIGS. 11A through 11H are sequential sectional
views illustrating a method for fabricating an OLED
display device not representing the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, a method for fabricating an organic
light emitting diode (OLED) display device according to
an embodiment of the present invention shown in figures
4A - 4H and according to embodiments not relating to
the present invention shown in figures 3A - 3L, 5A - 5G,
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7A - 7K, 8, 8, 10A - 10H and 11A - 11H will be described
in detail with reference to the accompanying drawings
such that they can be easily implemented by a person
skilled in the art. The present invention may be imple-
mented in various forms according to the appended
claims without being limited to the explicit embodiment
described herein. Patterning of a large area with respect
to an organic compound layer of an OLED display device
cannot be handled by an existing method using a fine
metal mask due to sagging of a substrate and a mask,
so various large area patterning methods have been re-
searched. Among them, the present invention proposes
a patterning method through a photolithography process
(referred to as a ’photo process’, hereinafter), and here,
the photo process is advantageous in that it is available
for large area patterning and obtaining a fine pitch, and
available for an application of a solution process.
[0028] FIGS. 3A through 3L are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device not representing the present invention, in
which a method for fabricating an OLED diode with re-
spect to some pixels is taken as an example.
[0029] Here, a method for fabricating an OLED with
respect to a pixel including 2T1C (two transistors and
one capacitor) is taken as an example for the description
purpose.
[0030] First, although not shown, in an OLED display
device , a gate line including a first gate electrode and a
storage electrode including a second gate electrode may
be formed on a substrate 110 made of an insulating ma-
terial such as transparent glass, plastic, or the like.
[0031] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0032] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0033] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0034] A predetermined passivation layer may be
formed on the substrate 110 on which the data line, the
driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0035] As shown in FIG. 3A, a pixel electrode 120 and
a connecting electrode (not shown) may be formed on
the substrate 110 with the passivation film formed ther-
eon. The pixel electrode 120 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive
material such as aluminum, silver, or an alloy thereof.
[0036] The pixel electrode 120 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-

trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0037] A partition (not shown) may be formed on the
substrate 110 with the pixel electrode 120 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 120, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0038] An organic compound layer may be formed on
the substrate 110.
[0039] Here, the organic compound layer may have a
multilayer structure including an auxiliary layer in order
to enhance luminous efficiency of a light emitting layer
that emits light, besides the light emitting layer. The aux-
iliary layer may include an electron transport layer and a
hole transport layer for balancing electrons and holes
and an electron injection layer and a hole injection layer
for strengthening injection of electrons and holes.
[0040] The organic compound layer may be formed
through a photo process and a lift-off process, and to this
end, as shown in FIG. 3B, a first organic film 151 is de-
posited on the substrate 110.
[0041] Here, the first organic film 151 may be deposited
after the hole injection layer and the hole transport layer
are formed on the substrate 110, and here, the first or-
ganic film 151 may be deposited to form a red, green, or
blue light emitting layer.
[0042] The hole injection layer may facilitate injection
of holes from the pixel electrode 120, and the hole trans-
port layer serves to allow holes to be transported to the
light emitting layer.
[0043] Thereafter, as shown in FIG. 3C, a photosensi-
tive resin (or photoresist) is coated on the entire surface
of the substrate 110 with the first organic film 151 depos-
ited thereon, to form a first photosensitive resin layer 191.
[0044] Ultraviolet rays are selectively irradiated (expo-
sure) to the first photosensitive resin layer 191 through
a certain mask (not shown).
[0045] Thereafter, when the first photosensitive resin
layer 191 exposed through the mask is developed, a first
photosensitive resin pattern 190a made of the photosen-
sitive resin remains only at a position where a first light
emitting layer is to be formed as shown in FIG. 3D.
[0046] A photosensitive resin developing solution is
used for the developing operation, and here, any devel-
oping solution may be used as long as it does not dissolve
a material of the light emitting layer. For example, a gen-
erally used organic alkali-based developing solution may
be used, or an inorganic alkali-based developing solution
or an aqueous solution capable of developing resist may
be used.
[0047] Thereafter, as shown in FIG. 3E, a partial region
of the first organic film formed under the first photosen-
sitive resin pattern 190a is selectively etched by using
the first photosensitive resin pattern 190a as a mask, to
form a first light emitting layer 150a formed of the first
organic film on the substrate 110 (first photo process).
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[0048] Here, for example, the first light emitting layer
150a may be a red light emitting layer, and the etching
may include wet etching as well as dry etching. However,
the present invention is not limited thereto and the first
light emitting layer 150a may be a red or blue light emitting
layer.
[0049] Thereafter, as shown in FIG. 3F, with the first
photosensitive resin pattern 190a remaining, a second
organic film 152 is deposited thereon.
[0050] A follow-up process is substantially the same
as the first photo process for forming the first light emitting
layer 150a. Namely, as shown in FIG. 3G, a photosen-
sitive resin is coated on the entire surface of the substrate
110 with the second organic film 152 formed thereon, to
form a second photosensitive resin layer 192.
[0051] Thereafter, UV rays are selectively irradiated to
the second photosensitive resin layer 192 through a cer-
tain mask (not shown).
[0052] Thereafter, when the second photosensitive
resin layer 192 exposed through the mask is developed,
a second photosensitive resin pattern 190b made of the
photosensitive resin remains only at a position where a
second light emitting layer is to be formed as shown in
FIG. 3H.
[0053] Thereafter, as shown in FIG. 3I, a partial region
of the first organic film formed under the second photo-
sensitive resin pattern 190b is selectively etched by using
the second photosensitive resin pattern 190b as a mask,
to form a second light emitting layer 150b formed of the
second organic film on the substrate 110 (second photo
process).
[0054] Here, for example, the second emitting layer
150b may be a green light emitting layer, and the etching
may include wet etching as well as dry etching. However,
the present example is not limited thereto and when the
first light emitting layer 150a is a red light emitting layer,
the second light emitting layer 150b may be a blue light
emitting layer, other than a green light emitting layer.
[0055] Thereafter, as shown in FIG. 3J, with the first
photosensitive resin pattern 190a and the second pho-
tosensitive resin pattern 190b remaining, a third organic
film 153 is deposited thereon.
[0056] As a follow-up process, a lift-off process, rather
than a photo process such as the first and second photo
processes as described above, is used. Namely, as
shown in FIG. 3K, the first photosensitive resin pattern
and the second photosensitive resin pattern are removed
through a lift-off process, and here, the third organic film
remaining on upper portions of the first light emitting layer
150a and the second light emitting layer 150b is removed
along with the first photosensitive resin pattern and the
second photosensitive resin pattern.
[0057] As a result, a third light emitting layer 150c
formed of the third organic film is formed between the
first light emitting layer 150a and the second light emitting
layer 150b.
[0058] Here, for example, when the first light emitting
layer 150a is a red light emitting layer and the second

light emitting layer 150b is a green light emitting layer,
the third light emitting layer 150c may be a blue light
emitting layer. Also, when the first light emitting layer
150a is a red light emitting layer and the second light
emitting layer 150b is a blue light emitting layer, the third
light emitting layer 150c may be a green light emitting
layer. However, the present example is not limited thereto
and the first light emitting layer 150a, the second light
emitting layer 150b, and the third light emitting layer 150c
may be configured as red, green, and blue light emitting
layers irrespective of order.
[0059] Thereafter, as shown in FIG. 3L, a common
electrode 180 as a cathode may be formed on the first
light emitting layer 150a, the second light emitting layer
150b, and the third light emitting layer 150c. Here, the
common electrode, which receives a common voltage,
may be made of a reflective conductive material including
calcium (Ca), barium (Ba), magnesium (Mg), aluminum
(Al), silver (Ag), or the like, or a transparent conductive
material such as ITO, IZO, or the like.
[0060] Here, the foregoing common electrode 180 may
be formed after the electron transport layer and the elec-
tron injection layer are formed on the substrate 110.
[0061] The electron injection layer facilitates injection
of electrons from the common electrode 180, and the
electron transport layer serves to allow electrons to move
to the light emitting layers 150a, 150b, and 150c.
[0062] In this manner, in the case of the present ex-
ample, since a single photo process, namely, a single
photosensitive resin coating, exposing, developing, and
etching process (a total of four processes) may be omit-
ted, and thus, the process can be simplified. Also, since
OLED pixels are patterned through the photo process,
large patterning can be performed and high pitch can be
obtained, and in addition, a solution process can be per-
formed.
[0063] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain
electrode connected to the data line may constitute a first
switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 120 may
constitute a driving TFT along with the second active lay-
er.
[0064] Also, the pixel electrode 120, the light emitting
layers 150a, 150b, and 150c, and the common electrode
180 may constitute an OLED, and the mutually overlap-
ping storage electrode and driving voltage line may con-
stitute a storage capacitor.
[0065] However, as mentioned above, when the or-
ganic compound layer is patterned through the photo
process, the organic compound layer may be likely to be
damaged by a photosensitive resin, a developing solu-
tion, and a strip solution, which may result in a degrada-
tion of efficiency and a life span.
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[0066] Thus, in case of an embodiment of the inventive
method, a buffer layer made of metal oxide is formed on
an upper portion of the organic compound layer to protect
the organic compound layer against a photo process.
This will be described in detail with reference to the ac-
companying drawings.
[0067] FIGS. 4A through 4H are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device according to an embodiment of the present
invention, in which a method for fabricating an OLED
diode with respect to some pixels is taken as an example.
[0068] Although not shown, as mentioned above, in a
method for fabricating an OLED display device according
to the present embodiment of the present invention, a
gate line including a first gate electrode and a storage
electrode including a second gate electrode may be
formed on a substrate 210 made of an insulating material
such as transparent glass, plastic, or the like.
[0069] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0070] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0071] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0072] A predetermined passivation layer may be
formed on the substrate 210 on which the data line, the
driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0073] As shown in FIG. 4A, a pixel electrode 220 is
and a connecting electrode (not shown) may be formed
on the substrate 210 with the passivation film formed
thereon. The pixel electrode 220 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive
material such as aluminum, silver, or an alloy thereof.
[0074] The pixel electrode 220 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-
trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0075] A partition (not shown) may be formed on the
substrate 210 with the pixel electrode 220 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 220, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0076] An organic compound layer is formed on the
substrate 210.
[0077] Here, the organic compound layer has a multi-
layer structure including an auxiliary layer in order to en-

hance luminous efficiency of a light emitting layer that
emits light, besides the light emitting layer. The auxiliary
layer includes an electron transport layer and a hole
transport layer for balancing electrons and holes and an
electron injection layer and a hole injection layer for
strengthening injection of electrons and holes.
[0078] Namely, as shown in FIG. 4A, a thin film 231
for a first hole injection layer, a thin film 241 for a first
hole transport layer, a first organic film 251, a thin film
261 for a first electron transport layer, and a thin film 271
for a first buffer layer are sequentially deposited on the
substrate 210 with the pixel electrode 220 formed ther-
eon.
[0079] Here, the thin film 261 for a first electron trans-
port layer may include a thin film for a first electron injec-
tion layer, and the thin film 271 for a first buffer layer is
made of a metal oxide and may be made of a 1-2 Group
and 12-16 Group metal oxide or 3-12 Group transition
metal oxide.
[0080] Thereafter, as shown in FIG. 4B, a photosensi-
tive resin is coated on the entire surface of the substrate
210 on which the thin film 231 for a first hole injection
layer, the thin film 241 for a first hole transport layer, the
first organic film 251, the thin film 261 for a first electron
transport layer, and the thin film 271 for a first buffer layer
are deposited, in order to form a first photosensitive resin
layer 291.
[0081] UV light is selectively irradiated to the first pho-
tosensitive resin layer 291 through a certain mask (not
shown).
[0082] Thereafter, when the first photosensitive resin
layer 291 exposed through the mask is developed, a first
photosensitive resin pattern 290a made of the photosen-
sitive resin remains only at a position where a first light
emitting layer is to be formed as shown in FIG. 4C.
[0083] Thereafter, as shown in FIG. 4D, partial regions
of the thin film for a first hole injection layer, the thin film
for a first hole transport layer, the first organic film, the
thin film for a first electron transport layer, and the thin
film for a first buffer layer formed under the first photo-
sensitive resin pattern 290a are selectively etched by us-
ing the first photosensitive resin pattern 290a as a mask,
in order to form a first hole injection layer 230a, a first
hole transport layer 240a, a first light emitting layer 250a,
a first electron transport layer 260a, and a first buffer
layer 270a formed of the thin film for a first hole injection
layer, the thin film for a first hole transport layer, the first
organic film, the thin film for a first electron transport layer,
and the thin film for a first buffer layer, respectively, on
the substrate 210 (first photo process).
[0084] In this manner, since the first buffer layer 270a
is positioned on the upper portion of the organic com-
pound layer, namely, on the first electron transport layer
260a, the organic compound layer, in particular, the first
electron transport layer 260a, is prevented from being
degraded, thus preventing a degradation of the device.
[0085] Also, since the first buffer layer 270a of metal
oxide is applied, an energy barrier between the first elec-
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tron transport layer 260a and the common electrode can
be lowered, enhancing efficiency and a life span.
[0086] Here, for example, the first light emitting layer
250a may be a red light emitting layer, and the etching
may include wet etching, as well as dry etching. However,
the present invention is not limited thereto and the first
light emitting layer 250a may be a green or blue light
emitting layer.
[0087] Thereafter, as shown in FIG. 4E, the first pho-
tosensitive resin pattern is removed.
[0088] Thereafter, as shown in FIG. 4F, a second hole
injection layer 230b, a second hole transport layer 240b,
a second light emitting layer 250b, a second electron
transport layer 260b, and a second buffer layer 270b,
which are formed of a thin film for a second hole injection
layer, a thin film for a second hole transport layer, a sec-
ond organic film, a thin film for a second electron transport
layer, and a thin film for a second buffer layer made of
metal oxide, respectively, are formed on the substrate
210 through a second photo process which is substan-
tially the same as the first photo process as mentioned
above.
[0089] Here, for example, the second light emitting lay-
er 250b may be a green light emitting layer. However,
the present invention is not limited thereto and when the
first light emitting layer 250a is a red light emitting layer,
the second light emitting layer 250b may be a blue light
emitting layer, other than a green light emitting layer.
[0090] Thereafter, as shown in FIG. 4G, a third hole
injection layer 230c, a third hole transport layer 240c, a
third light emitting layer 250c, a third electron transport
layer 260c, and a third buffer layer 270c, which are
formed of a thin film for a third hole injection layer, a thin
film for a third hole transport layer, a third organic film, a
thin film for a third electron transport layer, and a thin film
for a third buffer layer made of metal oxide, respectively,
are formed on the substrate 210 through a third photo
process which is substantially the same as the first and
second photo processes as mentioned above.
[0091] Here, for example, when the first light emitting
layer 250a is a red light emitting layer and the second
light emitting layer 250b is a green light emitting layer,
the third light emitting layer 250c may be a blue light
emitting layer. Also, when the first light emitting layer
250a is a red light emitting layer and the second light
emitting layer 250b is a blue light emitting layer, the third
light emitting layer 250c may be a green light emitting
layer. However, the present invention is not limited there-
to and the first light emitting layer 250a, the second light
emitting layer 250b, and the third light emitting layer 250c
may be configured as red, green, and blue light emitting
layers irrespective of order.
[0092] Thereafter, as shown in FIG. 4H, common elec-
trodes 280a, 280b, and 280c as cathodes are formed on
the first buffer layer 270a, the second buffer layer 270b,
and the third buffer layer 270c. Here, the common elec-
trodes 280a, 280b, and 280c, which receive a common
voltage, may be made of a reflective conductive material

including calcium (Ca), barium (Ba), magnesium (Mg),
aluminum (Al), silver (Ag), or the like, or a transparent
conductive material such as ITO, IZO, or the like.
[0093] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain
electrode connected to the data line may constitute a first
switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 220 may
constitute a driving TFT along with the second active lay-
er.
[0094] Also, the pixel electrode 220, the light emitting
layers 250a, 250b, and 250c, and the common electrodes
280a, 280b, and 280c may constitute an OLED, and the
mutually overlapping storage electrode and driving volt-
age line may constitute a storage capacitor.
[0095] FIGS. 5A through 5G are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device according to an example not representing
the present invention, in which a method for fabricating
an OLED diode with respect to some pixels is taken as
an example.
[0096] Although not shown, as mentioned above, in an
OLED display device, a gate line including a first gate
electrode and a storage electrode including a second
gate electrode may be formed on a substrate 310 made
of an insulating material such as transparent glass, plas-
tic, or the like.
[0097] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0098] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0099] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0100] A predetermined passivation layer may be
formed on the substrate 310 on which the data line, the
driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0101] As shown in FIG. 5A, a pixel electrode 320 and
a connecting electrode (not shown) may be formed on
the substrate 310 with the passivation film formed ther-
eon. The pixel electrode 320 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive
material such as aluminum, silver, or an alloy thereof.
[0102] The pixel electrode 320 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-
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trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0103] A partition (not shown) may be formed on the
substrate 310 with the pixel electrode 320 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 320, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0104] An organic compound layer may be formed on
the substrate 310. Here, in the case of the present ex-
ample, the organic compound layer is formed through a
lift-off process.
[0105] Namely, as shown in FIG. 5A, a photosensitive
resin is coated on the entire surface of the substrate 310
with the pixel electrode 320 formed thereon, to form a
first photosensitive resin layer 391.
[0106] UV light is selectively irradiated to the first pho-
tosensitive resin layer 391 through a certain mask (not
shown).
[0107] Thereafter, when the first photosensitive resin
layer 391 exposed through the mask is developed, a first
photosensitive resin pattern 390a made of the photosen-
sitive resin remains only at a position other than a position
where a first light emitting layer is to be formed as shown
in FIG. 5B.
[0108] Thereafter, as shown in FIG. 5C, with the first
photosensitive resin pattern 390a remaining, a thin film
331 for a first hole injection layer, a thin film 341 for a first
hole transport layer, a first inorganic film 351, a thin film
361 for a first electron transport layer, and a thin film 371
for a first buffer layer are deposited on the first photosen-
sitive resin pattern 390a.
[0109] Here, the thin film 361 for a first electron trans-
port layer may include a thin film for a first electron injec-
tion layer, and the thin film 371 for a first buffer layer may
be made of a 1-2 Group and 12-16 Group metal oxide or
3-12 Group transition metal oxide.
[0110] Thereafter, as shown in FIG. 5D, the first pho-
tosensitive resin pattern 390a is removed through a first
lift-off process. Here, the thin film for a first hole injection
layer, the thin film for a first hole transport layer, the first
organic film, the thin film for the first electron transport
layer, and the thin film for a first buffer layer remaining
on the upper portion of the first photosensitive resin pat-
tern 390a are also removed together with the first pho-
tosensitive resin pattern 390a.
[0111] As a result, a first hole injection layer 330, a first
hole transport layer 340a, a first light emitting layer 350a,
a first electron transport layer 360a, and a first buffer
layer 370a, which are formed of the thin film for a first
hole injection layer, the thin film for a first hole transport
layer, the first organic film, the thin film for the first electron
transport layer, and the thin film for a first buffer layer,
respectively, are formed on the substrate 310.
[0112] Here, for example, the first light emitting layer
350a may be a red light emitting layer. However, the
present example is not limited thereto and the first light

emitting layer 350a may be a green or blue light emitting
layer.
[0113] Thereafter, as shown in FIG. 5E, a second hole
injection layer 330b, a second hole transport layer 340b,
a second light emitting layer 350b, a second electron
transport layer 360b, and a second buffer layer 370b,
which are formed of a thin film for a second hole injection
layer, a thin film for a second hole transport layer, a sec-
ond organic film, a thin film for a second electron transport
layer, and a thin film for a second buffer layer, respec-
tively, are formed on the substrate 310 through a second
lift-off process which is substantially the same as the first
lift-off process as mentioned above.
[0114] Here, for example, the second light emitting lay-
er 350b may be a green light emitting layer. However,
the present light emitting layer is not limited thereto and
when the first light emitting layer 350a is a red light emit-
ting layer, the second light emitting layer 350b may be a
blue light emitting layer, other than a green light emitting
layer.
[0115] Thereafter, as shown in FIG. 5F, a third hole
injection layer 330c, a third hole transport layer 340c, a
third light emitting layer 350c, a third electron transport
layer 360c, and a third buffer layer 370c, which are
formed of a thin film for a third hole injection layer, a thin
film for a third hole transport layer, a third organic film, a
thin film for a third electron transport layer, and a thin film
for a third buffer layer, respectively, are formed on the
substrate 310 through a third lift-off process which is sub-
stantially the same as the first and second lift-off proc-
esses as mentioned above.
[0116] Here, for example, when the first light emitting
layer 350a is a red light emitting layer and the second
light emitting layer 350b is a green light emitting layer,
the third light emitting layer 350c may be a blue light
emitting layer. Also, when the first light emitting layer
350a is a red light emitting layer and the second light
emitting layer 350b is a blue light emitting layer, the third
light emitting layer 350c may be a green light emitting
layer. However, the present example is not limited thereto
and the first light emitting layer 350a, the second light
emitting layer 350b, and the third light emitting layer 350c
may be configured as red, green, and blue light emitting
layers irrespective of order.
[0117] Thereafter, as shown in FIG. 5G, common elec-
trodes 380a, 380b, and 380c as cathodes may be formed
on the first light emitting layer 350a, the second light emit-
ting layer 350b, and the third light emitting layer 350c.
Here, the common electrodes 380a, 380b, and 380c,
which receive a common voltage, may be made of a re-
flective conductive material including calcium (Ca), bar-
ium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0118] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain
electrode connected to the data line may constitute a first
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switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 320 may
constitute a driving TFT along with the second active lay-
er.
[0119] Also, the pixel electrode 320, the light emitting
layers 350a, 350b, and 350c, and the common electrodes
380a, 380b, and 380c may constitute an OLED, and the
mutually overlapping storage electrode and driving volt-
age line may constitute a storage capacitor.
[0120] Meanwhile, organic substances whose efficien-
cy and life span are rapidly reduced after the photo proc-
ess is performed are included in the organic compound
layer. For example, in the case of a blue light emitting
layer, device efficiency tends to be reduced from about
5.3 cd/A to 2.0 cd/A after a photo process based on 1000
nit.
[0121] For example, referring to FIG. 6, there is an or-
ganic substance whose life span is rapidly reduced after
a photo process exists, which leads to a reduction in ef-
ficiency and life span of the LED display device.
[0122] Thus, in case of a fourth embodiment not rep-
resenting the present invention, two pixels among red,
green, and blue pixels are patterned through a lift-off
process, while the other remaining one pixel is deposited
to be formed without patterning, to thus simplify the proc-
ess and increase efficiency. This will be described in de-
tail with reference to the accompanying drawings.
[0123] FIGS. 7A through 7K are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device according to a fourth embodiment not repre-
senting the present invention, in which a method for fab-
ricating an OLED diode with respect to some pixels is
taken as an example.
[0124] Although not shown, as mentioned above, in an
OLED display device according to a fourth embodiment
not representing the present invention, a gate line includ-
ing a first gate electrode and a storage electrode including
a second gate electrode may be formed on a substrate
410 made of an insulating material such as transparent
glass, plastic, or the like.
[0125] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0126] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0127] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0128] A predetermined passivation layer may be
formed on the substrate 410 on which the data line, the

driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0129] As shown in FIG. 7A, a pixel electrode 420 and
a connecting electrode (not shown) may be formed on
the substrate 410 with the passivation film formed ther-
eon. The pixel electrode 420 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive
material such as aluminum, silver, or an alloy thereof.
[0130] The pixel electrode 420 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-
trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0131] A partition (not shown) may be formed on the
substrate 410 with the pixel electrode 420 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 420, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0132] An organic compound layer may be formed on
the substrate 410. Here, in the case of the fourth embod-
iment not representing the present invention, two pixels
among red, green, and blue pixels are patterned through
a lift-off process, while the other remaining one pixel is
deposited to be formed without patterning, to form the
organic compound layer.
[0133] Namely, as shown in FIG. 7A, a hole injection
layer 430 and a hole transport layer 440 are formed on
the substrate 410 with the pixel electrode 420 formed
thereon.
[0134] As mentioned above, the hole injection layer
430 may facilitate injection of holes from the pixel elec-
trode 420, and the hole transport layer 440 serves to
allow holes to be transported to the light emitting layer.
[0135] Thereafter, as shown in FIG. 7B, a photosensi-
tive resin is coated on the entire surface of the substrate
410 with the hole injection layer 430 and the hole trans-
port layer 440 formed thereon, to form a first photosen-
sitive resin layer 491.
[0136] UV light is selectively irradiated to the first pho-
tosensitive resin layer 491 through a certain mask (not
shown).
[0137] Thereafter, when the first photosensitive resin
layer 491 exposed through the mask is developed, a first
photosensitive resin pattern 490a made of the photosen-
sitive resin remains only at a position other than a position
where a first light emitting layer is to be formed as shown
in FIG. 7C.
[0138] Thereafter, as shown in FIG. 7D, with the first
photosensitive resin pattern 490a remaining, a first or-
ganic film 451 is deposited thereon.
[0139] Thereafter, as shown in FIG. 7E, the first pho-
tosensitive resin pattern 490a is removed through a first
lift-off process. Here, the first organic film 451 remaining
on the upper portion of the first photosensitive resin pat-
tern 490a is also removed together with the first photo-
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sensitive resin pattern 490a.
[0140] As a result, a first light emitting layer 450a
formed of the first organic film is formed on the substrate
410.
[0141] Here, for example, the first light emitting layer
450a may be a red light emitting layer. However, the first
light emitting layer 450a may be a green or blue light
emitting layer.
[0142] As shown in FIG. 7F, a second photosensitive
resin layer 492 may be formed by applying a photosen-
sitive resin to the entire surface of the substrate 410 with
the first light emitting layer 450a formed thereon in the
substantially same manner.
[0143] And then, UV light is selectively irradiated to the
second photosensitive resin layer 492 through a certain
mask (not shown).
[0144] Thereafter, when the second photosensitive
resin layer 492 exposed through the mask is developed,
a second photosensitive resin pattern 490b made of the
photosensitive resin remains only at a position other than
a position where a second light emitting layer is to be
formed as shown in FIG. 7G.
[0145] Thereafter, as shown in FIG. 7H, with the sec-
ond photosensitive resin pattern 490b remaining, a sec-
ond organic film 452 is deposited thereon.
[0146] Thereafter, as shown in FIG. 7I, the second pho-
tosensitive resin pattern 490b is removed through second
first lift-off process. Here, the second organic film 452
remaining on the upper portion of the second photosen-
sitive resin pattern 490b is also removed together with
the second photosensitive resin pattern 490b.
[0147] As a result, a second light emitting layer 450b
formed of the second organic film is formed on the sub-
strate 410.
[0148] Here, for example, the second emitting layer
450b may be a green light emitting layer. However, when
the first light emitting layer 450a is a red light emitting
layer, the second light emitting layer 450b may be a blue
light emitting layer, other than a green light emitting layer.
[0149] As shown in FIG. 7J, a third organic film is de-
posited on the entire surface of the substrate 410 with
the first light emitting layer 450a and the second light
emitting layer 450b formed thereon, to form a third light
emitting layer 450c.
[0150] Here, the third light emitting layer 450c may be
formed with a certain thickness on upper portions of the
first light emitting layer 450a and the second light emitting
layer 450b as well as between the first light emitting layer
450a and the second light emitting layer 450b.
[0151] Here, for example, when the first light emitting
layer 450a is a red light emitting layer and the second
light emitting layer 450b is a green light emitting layer,
the third light emitting layer 450c may be a blue light
emitting layer. Also, when the first light emitting layer
450a is a red light emitting layer and the second light
emitting layer 450b is a blue light emitting layer, the third
light emitting layer 450c may be a green light emitting
layer. However, the first light emitting layer 450a, the sec-

ond light emitting layer 450b, and the third light emitting
layer 450c may be configured as red, green, and blue
light emitting layers irrespective of order.
[0152] Thereafter, as shown in FIG. 7K, an electron
transport layer 460 and a common electrode 480 as a
cathode are formed on the substrate 410 on which the
first light emitting layer 450a, the second light emitting
layer 450b, and the third light emitting layer 450c have
been formed.
[0153] Here, the electron transport layer 460 may in-
clude an electron injection layer. The common electrode
480, which receives a common voltage, may be made of
a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material.
[0154] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain
electrode connected to the data line may constitute a first
switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 220 may
constitute a driving TFT along with the second active lay-
er.
[0155] Also, the pixel electrode 420, the light emitting
layers 450a, 450b, and 450c, and the common electrode
480 may constitute an OLED, and the mutually overlap-
ping storage electrode and driving voltage line may con-
stitute a storage capacitor.
[0156] In this manner, for example, when the first light
emitting layer 450a, the second light emitting layer 450b,
and the third light emitting layer 450c are a red light emit-
ting layer, a green light emitting layer, and a blue light
emitting layer, respectively, the red light emitting layer
and the green light emitting layer are patterned through
a lift-off process and the blue light emitting layer may be
commonly formed on the entire surface.
[0157] However, the present example is not limited
thereto. Namely, the green light emitting layer and the
blue light emitting layer may be patterned through a lift-
off process while the red light emitting layer may be com-
monly formed on the entire surface, or the red light emit-
ting layer and the blue light emitting layer may be pat-
terned through a lift-off process while the green light emit-
ting layer may be commonly formed on the entire surface.
[0158] FIG. 8 is a sectional view showing another ex-
ample of an OLED display device fabricated according
to the fourth embodiment not representing the present
invention illustrated in FIGS. 7A through 7K, in which a
first organic film is deposited on the entire surface of the
substrate 410 with the second light emitting layer 450b
and the third light emitting layer 450c formed thereon, to
from the first light emitting layer 450a.
[0159] Here, the first light emitting layer 450a is formed
with a certain thickness even on upper portions of the
second light emitting layer 450b and the third light emit-
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ting layer 450c, as well as between the second light emit-
ting layer 450b and the third light emitting layer 450c.
[0160] FIG. 9 is a sectional view showing another ex-
ample of an OLED display device fabricated according
to the fourth embodiment not representing the present
invention illustrated in FIGS. 7A through 7K, in which a
second inorganic film is deposited on the entire surface
of the substrate 410 with the first light emitting layer 450a
and the third light emitting layer 450c formed thereon, to
form the second light emitting layer 450b.
[0161] Here, the second light emitting layer 450b is
formed with a certain thickness even on upper portions
of the first light emitting layer 450a and the third light
emitting layer 450c, as well as between the first light emit-
ting layer 450a and the third light emitting layer 450c.
[0162] Meanwhile, damage to an organic compound
layer due to a photo process may be prevented according
to other methods than those of the embodiment of the
present invention. Namely, an organic compound layer
may be protected against a photo process by patterning
the organic compound layer by using a cathode as a
mask. This will be described in detail according to fifth
and sixth embodiments not representing the present in-
vention.
[0163] FIGS. 10A through 10H are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device according to a fifth embodiment not repre-
senting the present invention.
[0164] Although not shown, in an OLED display device
according to a fifth embodiment not representing the
present invention, a gate line including a first gate elec-
trode and a storage electrode including a second gate
electrode may be formed on a substrate 510 made of an
insulating material such as transparent glass, plastic, or
the like.
[0165] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0166] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0167] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0168] A predetermined passivation layer may be
formed on the substrate 510 on which the data line, the
driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0169] As shown in FIG. 10A, a pixel electrode 520 and
a connecting electrode (not shown) may be formed on
the substrate 510 with the passivation film formed ther-
eon. The pixel electrode 520 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive

material such as aluminum, silver, or an alloy thereof.
[0170] The pixel electrode 520 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-
trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0171] A partition (not shown) may be formed on the
substrate 510 with the pixel electrode 520 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 520, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0172] An organic compound layer may be formed on
the substrate 510.
[0173] Here, the organic compound layer may have a
multilayer structure including an auxiliary layer in order
to enhance luminous efficiency of a light emitting layer
that emits light, besides the light emitting layer. The aux-
iliary layer may include an electron transport layer and a
hole transport layer for balancing electrons and holes
and an electron injection layer and a hole injection layer
for strengthening injection of electrons and holes.
[0174] Namely, as shown in FIG. 10B, a thin film 531
for a first hole injection layer, a thin film 541 for a first
hole transport layer, a first organic film 551, a thin film
561 for a first electron transport layer, and a first conduc-
tive film 581 are sequentially deposited on the substrate
510 with the pixel electrode 520 formed thereon.
[0175] Here, the thin film 561 for a first electron trans-
port layer may include a thin film for a first electron injec-
tion layer, and the first conductive film 581 may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0176] Thereafter, as shown in FIG. 10C, a photosen-
sitive resin is coated on the entire surface of the substrate
510, on which the thin film 531 for a first hole injection
layer, the thin film 541 for a first hole transport layer, the
first organic film 551, the thin film 561 for a first electron
transport layer, and the first conductive film 581 have
been deposited, to form a first photosensitive resin layer
591.
[0177] Thereafter, UV rays are selectively irradiated to
the first photosensitive resin layer 591 through a certain
mask M.
[0178] Thereafter, when the first photosensitive resin
layer 591 exposed through the mask M is developed, a
first photosensitive resin pattern 590a made of the pho-
tosensitive resin remains only at a position where a first
light emitting layer is to be formed as shown in FIG. 10D.
[0179] Here, the first photosensitive resin pattern 590a
may be patterned to have at least the same width as that
of the underlying pixel electrode 520 in consideration of
an alignment error of the mask M and other processing
errors.
[0180] Thereafter, as shown in FIG. 10E, when a partial
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region of first conductive film formed under the first pho-
tosensitive resin pattern 590a is selectively etched by
using the first photosensitive resin pattern 590a as a
mask, a first common electrode 580a formed of the first
conductive film is formed at a position where the first light
emitting layer is to be formed.
[0181] Here, the etching may include wet etching as
well as dry etching.
[0182] Thereafter, as shown in FIG. 10F, a remnant of
the first photosensitive resin pattern is removed through
ashing, stripping, or the like, and here, as partial regions
of the thin film for a first hole injection layer, the thin film
for a first hole transport layer, the first organic film, and
the thin film for a first electron transport layer exposed
thereunder are selectively removed by using the first
common electrode 580a as a mask, a first hole injection
layer 530a, a first hole transport layer 540a, a first light
emitting layer 550a, and a first electron transport layer
560a, which are formed of the thin film for a first hole
injection layer, the thin film for a first hole transport layer,
the first organic film, and the thin film for a first electron
transport layer, respectively, are formed (a first photo
process).
[0183] In this manner, since the first common electrode
580a is positioned as a barrier layer on an upper portion
of the organic compound layer, namely, on the first elec-
tron transport layer 560a, the organic compound layer,
in particular, the first electron transport layer 560a, can
be prevented from being degraded during the photo proc-
ess, thus preventing a degradation of the device.
[0184] Here, the first light emitting layer 550a may be
a red light emitting layer, but the present invention is not
limited thereto and the first light emitting layer 550a may
be a green or blue light emitting layer.
[0185] Next, as shown in FIG. 10G, a second hole in-
jection layer 530b, a second hole transport layer 540b,
a second light emitting layer 550b, a second electron
transport layer 560b, and a second common electrode
580b, which are formed of a thin film for a second hole
injection layer, a thin film for a second hole transport lay-
er, a second organic film, a thin film for a second electron
transport layer, and a second conductive film, respec-
tively, are formed on the substrate 510 through a second
photo process which is substantially the same as the first
photo process as mentioned above.
[0186] Here, the second conductive film may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0187] Here, for example, the second light emitting lay-
er 550b may be a green light emitting layer. However,
the present embodiment is not limited thereto and when
the first light emitting layer 550a is a red light emitting
layer, the second light emitting layer 550b may be a blue
light emitting layer, other than a green light emitting layer.
[0188] Thereafter, as shown in FIG. 10H, a third hole
injection layer 530c, a third hole transport layer 540c, a

third light emitting layer 550c, a third electron transport
layer 560c, and a third common electrode 580c, which
are formed of a thin film for a third hole injection layer, a
thin film for a third hole transport layer, a third organic
film, a thin film for a third electron transport layer, and a
third conductive film, respectively, are formed on the sub-
strate 510 through a third photo process which is sub-
stantially the same as the first and second photo proc-
esses as mentioned above.
[0189] Here, the third conductive film may be made of
a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0190] Here, for example, when the first light emitting
layer 550a is a red light emitting layer and the second
light emitting layer 550b is a green light emitting layer,
the third light emitting layer 550c may be a blue light
emitting layer. Also, when the first light emitting layer
550a is a red light emitting layer and the second light
emitting layer 550b is a blue light emitting layer, the third
light emitting layer 550c may be a green light emitting
layer. However, the first light emitting layer 550a, the sec-
ond light emitting layer 550b, and the third light emitting
layer 550c may be configured as red, green, and blue
light emitting layers irrespective of order.
[0191] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain
electrode connected to the data line may constitute a first
switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 520 may
constitute a driving TFT along with the second active lay-
er.
[0192] Also, the pixel electrode 520, the light emitting
layers 550a, 550b, and 550c, and the common electrodes
580a, 580b, and 580c may constitute an OLED, and the
mutually overlapping storage electrode and driving volt-
age line may constitute a storage capacitor.
[0193] Here, in the OLED display device according to
the fifth embodiment not representing the present inven-
tion, the organic compound layer and the common elec-
trodes are patterned at intervals between neighboring
pixels.
[0194] FIGS. 11A through 11H are sequential sectional
views illustrating a method for fabricating an OLED dis-
play device according to a sixth embodiment not repre-
senting the present invention, in which a method for fab-
ricating an OLED diode with respect to some pixels is
taken as an example.
[0195] In this case, the OLED display device according
to a sixth embodiment not representing the present in-
vention has the same configuration as that of the fifth
embodiment, except that the organic compound layer
and the common electrodes are patterned to be in contact

21 22 



EP 2 579 313 B1

13

5

10

15

20

25

30

35

40

45

50

55

with each other between neighboring pixels.
[0196] Although not shown, in an OLED display device
according to the sixth embodiment, a gate line including
a first gate electrode and a storage electrode including
a second gate electrode may be formed on a substrate
610 made of an insulating material such as transparent
glass, plastic, or the like.
[0197] A gate insulating layer made of silicon nitride
(SiNx), silicon oxide (SiO2), or the like, may be formed
on the gate line including the first gate electrode and the
storage electrode including the second electrode.
[0198] A first active layer and a second active layer,
made of semiconductor, may be formed on the gate in-
sulating layer. The first active layer and the second active
layer may be positioned on the first gate electrode and
the second gate electrode, respectively.
[0199] A data line, a driving voltage line, a first
source/drain electrode, and a second source/drain elec-
trode may be formed on an upper portion of the first active
layer and the second active layer.
[0200] A predetermined passivation layer may be
formed on the substrate 610 on which the data line, the
driving voltage line, the first source/drain electrode, and
the second source/drain electrode have been formed.
[0201] As shown in FIG. 11A, a pixel electrode 620 and
a connecting electrode (not shown) may be formed on
the substrate 610 with the passivation film formed ther-
eon. The pixel electrode 620 and the connecting elec-
trode may be made of a transparent conductive material
such as indium tin oxide (ITO) or a reflective conductive
material such as aluminum, silver, or an alloy thereof.
[0202] The pixel electrode 620 as an anode may be
electrically connected to the second drain electrode
through a second contact hole, and the connecting elec-
trode may electrically connect the first drain electrode
and the second gate electrode through a first contact hole
and a third contact hole.
[0203] A partition (not shown) may be formed on the
substrate 610 with the pixel electrode 620 formed ther-
eon. Here, the partition may encompass the edges of the
pixel electrode 620, like a bank, to define an opening,
and may be made of an organic insulating material or an
inorganic insulating material.
[0204] An organic compound layer may be formed on
the substrate 610.
[0205] Here, the organic compound layer may have a
multilayer structure including an auxiliary layer in order
to enhance luminous efficiency of a light emitting layer
that emits light, besides the light emitting layer. The aux-
iliary layer may include an electron transport layer and a
hole transport layer for balancing electrons and holes
and an electron injection layer and a hole injection layer
for strengthening injection of electrons and holes.
[0206] Namely, as shown in FIG. 11B, a thin film 631
for a first hole injection layer, a thin film 641 for a first
hole transport layer, a first organic film 651, a thin film
661 for a first electron transport layer, and a first conduc-
tive film 681 are sequentially deposited on the substrate

610 with the pixel electrode 620 formed thereon.
[0207] Here, the thin film 661 for a first electron trans-
port layer may include a thin film for a first electron injec-
tion layer, and the first conductive film 681 may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0208] Thereafter, as shown in FIG. 11C, a photosen-
sitive resin is coated on the entire surface of the substrate
610, on which the thin film 631 for a first hole injection
layer, the thin film 641 for a first hole transport layer, the
first organic film 651, the thin film 661 for a first electron
transport layer, and the first conductive film 681 have
been deposited, to form a first photosensitive resin layer
691.
[0209] Thereafter, UV rays are selectively irradiated to
the first photosensitive resin layer 691 through a certain
mask M.
[0210] Thereafter, when the first photosensitive resin
layer 691 exposed through the mask M is developed, a
first photosensitive resin pattern 690a made of the pho-
tosensitive resin remains only at a position where a first
light emitting layer is to be formed as shown in FIG. 11D.
[0211] Here, the first photosensitive resin pattern 690a
may be patterned such that the organic compound layer
and a common electrode are patterned to be in contact
with each other between neighboring pixels.
[0212] Thereafter, as shown in FIG. 11E, when a partial
region of first conductive film formed under the first pho-
tosensitive resin pattern 690a is selectively etched by
using the first photosensitive resin pattern 690a as a
mask, a first common electrode 680a formed of the first
conductive film is formed at a position where the first light
emitting layer is to be formed.
[0213] Here, the etching may include wet etching as
well as dry etching.
[0214] Thereafter, as shown in FIG. 11F, a remnant of
the first photosensitive resin pattern is removed through
ashing, stripping, or the like, and here, as partial regions
of the thin film for a first hole injection layer, the thin film
for a first hole transport layer, the first organic film, and
the thin film for a first electron transport layer exposed
thereunder are selectively removed by using the first
common electrode 680a as a mask, a first hole injection
layer 630a, a first hole transport layer 640a, a first light
emitting layer 650a, and a first electron transport layer
660a, which are formed of the thin film for a first hole
injection layer, the thin film for a first hole transport layer,
the first organic film, and the thin film for a first electron
transport layer, respectively, are formed (a first photo
process).
[0215] In this manner, since the first common electrode
680a is positioned as a barrier layer on an upper portion
of the organic compound layer, namely, on the first elec-
tron transport layer 660a, the organic compound layer,
in particular, the first electron transport layer 660a, can
be prevented from being degraded during the photo proc-
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ess, thus preventing a degradation of the device.
[0216] Here, the first light emitting layer 650a may be
a red light emitting layer, but the present invention is not
limited thereto and the first light emitting layer 650a may
be a green or blue light emitting layer.
[0217] Next, as shown in FIG. 11G, a second hole in-
jection layer 630b, a second hole transport layer 640b,
a second light emitting layer 650b, a second electron
transport layer 660b, and a second common electrode
680b, which are formed of a thin film for a second hole
injection layer, a thin film for a second hole transport lay-
er, a second organic film, a thin film for a second electron
transport layer, and a second conductive film, respec-
tively, are formed on the substrate 610 through a second
photo process which is substantially the same as the first
photo process as mentioned above.
[0218] Here, the second conductive film may be made
of a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0219] Here, for example, the second light emitting lay-
er 650b may be a green light emitting layer. However,
the present example is not limited thereto and when the
first light emitting layer 650a is a red light emitting layer,
the second light emitting layer 650b may be a blue light
emitting layer, other than a green light emitting layer.
[0220] Thereafter, as shown in FIG. 11H, a third hole
injection layer 630c, a third hole transport layer 640c, a
third light emitting layer 650c, a third electron transport
layer 660c, and a third common electrode 680c, which
are formed of a thin film for a third hole injection layer, a
thin film for a third hole transport layer, a third organic
film, a thin film for a third electron transport layer, and a
third conductive film, respectively, are formed on the sub-
strate 610 through a third photo process which is sub-
stantially the same as the first and second photo proc-
esses as mentioned above.
[0221] Here, the third conductive film may be made of
a reflective conductive material including calcium (Ca),
barium (Ba), magnesium (Mg), aluminum (Al), silver (Ag),
or the like, or a transparent conductive material such as
ITO, IZO, or the like.
[0222] Here, for example, when the first light emitting
layer 650a is a red light emitting layer and the second
light emitting layer 650b is a green light emitting layer,
the third light emitting layer 650c may be a blue light
emitting layer. Also, when the first light emitting layer
650a is a red light emitting layer and the second light
emitting layer 650b is a blue light emitting layer, the third
light emitting layer 650c may be a green light emitting
layer. However, the first light emitting layer 650a, the sec-
ond light emitting layer 650b, and the third light emitting
layer 650c may be configured as red, green, and blue
light emitting layers irrespective of order.
[0223] In the OLED display device configured as de-
scribed above, the first gate electrode connected to the
gate line and the first source electrode and the first drain

electrode connected to the data line may constitute a first
switching thin film transistor (TFT) along with the first
active layer. Also, the second gate electrode connected
to the first drain electrode, the second source electrode
connected to the driving voltage line, and the second
drain electrode connected to the pixel electrode 620 may
constitute a driving TFT along with the second active lay-
er.
[0224] Also, the pixel electrode 620, the light emitting
layers 650a, 650b, and 650c, and the common electrodes
680a, 680b, and 680c may constitute an OLED, and the
mutually overlapping storage electrode and driving volt-
age line may constitute a storage capacitor.

Claims

1. A method for fabricating an organic light emitting di-
ode (OLED) display device, the method comprising:

forming a plurality of first electrodes (220) on a
substrate (210);
forming, sequentially, a first hole injection layer
(230a), a first hole transport layer (240a), a first
light emitting layer (250a), a first electron trans-
port layer (260a), and a first buffer layer (270a)
in a laminated manner on the substrate (210) to
cover first ones of the first electrodes (220)
through a first photo process;
forming, sequentially, a second hole injection
layer (230b), a second hole transport layer
(240b), a second light emitting layer (250b), a
second electron transport layer (260b), and a
second buffer layer (270b) in a laminated man-
ner on the substrate (210) to cover second ones
of the first electrodes (220) through a second
photo process;
forming, sequentially, a third hole injection layer
(230c), a third hole transport layer (240c), a third
light emitting layer (250c), a third electron trans-
port layer (260c), and a third buffer layer (270c)
in a laminated manner on the substrate to cover
third ones of the first electrodes (220) through a
third photo process; and
forming a second electrode on the first, second,
and third buffer layers (270a, 270b, 270c),
wherein the first, second, and third buffer layers
(270a, 270b, 270c) are made of a metal oxide,

wherein the forming of the first hole injection layer
(230a), the first hole transport layer (240a), the first
light emitting layer (250a), the first electron transport
layer (260a), and the first buffer layer (270a) com-
prises:

depositing, sequentially, a thin film (231) for a
first hole injection layer (230a), a thin film (241)
for a first hole transport layer (240a), a first or-
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ganic film (251), a thin film (261) for a first elec-
tron transport layer (260a), and a thin film (271)
for a first buffer layer (270a) on the substrate
(210);
applying a photosensitive resin to the entire sur-
face of the substrate (210) with the thin film (231)
for a first hole injection layer (230a), the thin film
(241) for a first hole transport layer (240a), the
first organic film (251), the thin film (261) for a
first electron transport layer (260a), and the thin
film (271) for a first buffer layer (270a) deposited
thereon to form a first photosensitive resin layer
(291);
exposing and developing the first photosensitive
resin layer (291) to form a first photosensitive
resin pattern (290a) made of the photosensitive
resin at a position where a first light emitting layer
is to be formed; followed by
selectively etching the thin film (231) for a first
hole injection layer (230a), the thin film (241) for
a first hole transport layer (240a), the first organ-
ic film (251), the thin film (261) for a first electron
transport layer (260a), and the thin film (271) for
a first buffer layer (270a) by using the first pho-
tosensitive resin pattern as a mask to form the
first hole injection layer (230a), the first hole
transport layer (240a), the first light emitting lay-
er (250a), the first electron transport layer
(260a), and the first buffer layer (270a), which
are formed of thin film (231) for a first hole injec-
tion layer (230a), the thin film (241) for a first
hole transport layer (240a), the first organic film
(251), the thin film (261) for a first electron trans-
port layer (260a), and the thin film (271) for a
first buffer layer (270a), respectively, on the sub-
strate (210).

2. The method of claim 1, wherein the forming of the
second hole injection layer (230b), the second hole
transport layer (240b), the second light emitting layer
(250b), the second electron transport layer (260b),
and the second buffer layer (270b) comprises:

depositing, sequentially, a thin film for a second
hole injection layer (230b), a thin film for a sec-
ond hole transport layer (240b), a second organ-
ic film, a thin film for a second electron transport
layer (260b), and a thin film for a second buffer
layer (270b) on the substrate;
applying a photosensitive resin to the entire sur-
face of the substrate (210) with the thin film for
a second hole injection layer (230b), the thin film
for a second hole transport layer (240b), the sec-
ond organic film, the thin film for a second elec-
tron transport layer (260b), and the thin film for
a second buffer layer (270b) deposited thereon
to form a second photosensitive resin layer;
exposing and developing the second photosen-

sitive resin layer to form a second photosensitive
resin pattern made of the photosensitive resin
at a position where a second light emitting layer
is to be formed; followed by
selectively etching the thin film for a second hole
injection layer (230b), the thin film for a second
hole transport layer (240b), the second organic
film, the thin film for a second electron transport
layer (260b), and the thin film for a second buffer
layer (270b) by using the second photosensitive
resin pattern as a mask to form the second hole
injection layer (230b), the second hole transport
layer (240b), the second light emitting layer, the
second electron transport layer (260b), and the
second buffer layer (270b), which are formed of
thin film for a second hole injection layer (230b),
the thin film for a second hole transport layer
(240b), the second organic film, the thin film for
a second electron transport layer (260b), and
the thin film for a second buffer layer (270b),
respectively, on the substrate (210).

3. The method of claim 1, wherein the forming of the
third hole injection layer (230c), the third hole trans-
port layer (240c), the third light emitting layer (250c),
the third electron transport layer (260c), and the third
buffer layer (270c) comprises:

depositing, sequentially, a thin film for a third
hole injection layer (230c), a thin film for a third
hole transport layer (240c), a third organic film,
a thin film for a third electron transport layer
(260c), and a thin film for a third buffer layer
(270c) on the substrate (210);
applying a photosensitive resin to the entire sur-
face of the substrate (210) with the thin film for
a third hole injection layer (230c), the thin film
for a third hole transport layer (240c), the third
organic film, the thin film for a third electron
transport layer (260c), and the thin film for a third
buffer layer (270c) deposited thereon to form a
third photosensitive resin layer;
exposing and developing the third photosensi-
tive resin layer to form a third photosensitive res-
in pattern made of the photosensitive resin at a
position where a third light emitting layer is to be
formed; followed by
selectively etching the thin film for a third hole
injection layer (230c), the thin film for a third hole
transport layer (240c), the third organic film, the
thin film for a third electron transport layer
(260c), and the thin film for a third buffer layer
(270c) by using the third photosensitive resin
pattern as a mask to form the third hole injection
layer (230c), the third hole transport layer
(240c), the third light emitting layer, the third
electron transport layer (260c), and the third
buffer layer (270c), which are formed of thin film
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for a third hole injection layer (230c), the thin film
for a third hole transport layer (230c), the third
organic film, the thin film for a third electron
transport layer (260c), and the thin film for a third
buffer layer (270c), respectively, on the sub-
strate (210).

4. The method of claim 1, wherein the first, second, and
third buffer layers (270a, 270b, 270c) are made of a
1-2 Group and 12-16 Group metal oxide or 3-12
Group transition metal oxide.

Patentansprüche

1. Verfahren zum Herstellen einer Anzeigevorrichtung
mit organischen Leuchtdioden (OLED-Anzeigevor-
richtung), wobei das Verfahren Folgendes umfasst:

Bilden mehrerer erster Elektroden (220) auf ei-
nem Substrat (210);
aufeinanderfolgendes Bilden einer ersten Lo-
chinjektionsschicht (230a), einer ersten Loch-
transportschicht (240a), einer ersten lichtemit-
tierenden Schicht (250a), einer ersten Elektro-
nentransportschicht (260a) und einer ersten
Pufferschicht (270a) auf eine geschichtete Wei-
se auf dem Substrat (210), derart, dass erste
der ersten Elektroden (220) abgedeckt werden,
durch einen ersten Photoprozess;
aufeinanderfolgendes Bilden einer zweiten Lo-
chinjektionsschicht (230b), einer zweiten Loch-
transportschicht (240b), einer zweiten lichtemit-
tierenden Schicht (250b), einer zweiten Elektro-
nentransportschicht (260b) und einer zweiten
Pufferschicht (270b) auf eine geschichtete Wei-
se auf dem Substrat (210), derart, dass zweite
der ersten Elektroden (220) abgedeckt werden,
durch einen zweiten Photoprozess;
aufeinanderfolgendes Bilden einer dritten Lo-
chinjektionsschicht (230c), einer dritten Loch-
transportschicht (240c), einer dritten lichtemit-
tierenden Schicht (250c), einer dritten Elektro-
nentransportschicht (260c) und einer dritten
Pufferschicht (270c) auf eine geschichtete Wei-
se auf dem Substrat, derart, dass dritte der ers-
ten Elektroden (220) abgedeckt werden, durch
einen dritten Photoprozess; und
Bilden einer zweiten Elektrode auf der ersten,
der zweiten und der dritten Pufferschicht (270a,
270b, 270c),
wobei die erste, die zweite und die dritte Puffer-
schicht (270a, 270b, 270c) aus einem Metalloxid
hergestellt sind,
wobei das Bilden der ersten Lochinjektions-
schicht (230a), der ersten Lochtransportschicht
(240a), der ersten lichtemittierenden Schicht
(250a), der ersten Elektronentransportschicht

(260a) und der ersten Pufferschicht (270a) Fol-
gendes umfasst:

aufeinanderfolgendes Ablagern einer
Dünnschicht (231) für eine erste Lochinjek-
tionsschicht (230a), einer Dünnschicht
(241) für eine erste Lochtransportschicht
(240a), eines ersten organischen Films
(251), einer Dünnschicht (261) für eine ers-
te Elektronentransportschicht (260a) und
einer Dünnschicht (271) für eine erste Puf-
ferschicht (270a) auf dem Substrat (210);
Aufbringen eines lichtempfindlichen Harzes
auf die gesamte Oberfläche des Substrats
(210), auf der die Dünnschicht (231) für eine
erste Lochinjektionsschicht (230a), die
Dünnschicht (241) für eine erste Lochtrans-
portschicht (240a), der erste organische
Film (251), die Dünnschicht (261) für eine
erste Elektronentransportschicht (260a)
und die Dünnschicht (271) für eine erste
Pufferschicht (270a) abgelagert sind, um ei-
ne erste lichtempfindliche Harzschicht
(291) zu bilden;
Belichten und Entwickeln der ersten licht-
empfindlichen Harzschicht (291), um eine
erste lichtempfindliche Harzstruktur (290a),
die aus dem lichtempfindlichen Harz gebil-
det ist, an einer Position, an der eine erste
lichtemittierende Schicht gebildet werden
soll, zu bilden; gefolgt von
selektivem Ätzen der Dünnschicht (231) für
eine erste Lochinjektionsschicht (230a), der
Dünnschicht (241) für eine erste Lochtrans-
portschicht (240a), des ersten organischen
Films (251), der Dünnschicht (261) für eine
erste Elektronentransportschicht (260a)
und der Dünnschicht (271) für eine erste
Pufferschicht (270a) unter Verwendung der
ersten lichtempfindlichen Harzstruktur als
eine Maske, um die erste Lochinjektions-
schicht (230a), die erste Lochtransport-
schicht (240a), die erste lichtemittierenden
Schicht (250a), die erste Elektronentrans-
portschicht (260a) und die erste Puffer-
schicht (270a) zu bilden, die aus der Dünn-
schicht (231) für eine erste Lochinjektions-
schicht (230a) bzw. der Dünnschicht (241)
für eine erste Lochtransportschicht (240a)
bzw. dem ersten organische Film (251)
bzw. der Dünnschicht (261) für eine erste
Elektronentransportschicht (260a) bzw. der
Dünnschicht (271) für eine erste Puffer-
schicht (270a) auf dem Substrat (210) ge-
bildet sind.

2. Verfahren nach Anspruch 1, wobei das Bilden der
zweiten Lochinjektionsschicht (230b), der zweiten
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Lochtransportschicht (240b), der zweiten lichtemit-
tierenden Schicht (250b), der zweiten Elektronen-
transportschicht (260b) und der zweiten Puffer-
schicht (270b) Folgendes umfasst:

aufeinanderfolgendes Ablagern einer Dünn-
schicht für eine zweite Lochinjektionsschicht
(230b), einer Dünnschicht für eine zweite Loch-
transportschicht (240b), eines zweiten organi-
schen Films, einer Dünnschicht für eine zweite
Elektronentransportschicht (260b) und einer
Dünnschicht für eine zweite Pufferschicht
(270b) auf dem Substrat;
Aufbringen eines lichtempfindlichen Harzes auf
die gesamte Oberfläche des Substrats (210),
auf der die Dünnschicht für eine zweite Lochin-
jektionsschicht (230b), die Dünnschicht für eine
zweite Lochtransportschicht (240b), der zweite
organische Film, die Dünnschicht für eine zweite
Elektronentransportschicht (260b) und die
Dünnschicht für eine zweite Pufferschicht
(270b) abgelagert sind, um eine zweite licht-
empfindliche Harzschicht zu bilden;
Belichten und Entwickeln der zweiten lichtemp-
findlichen Harzschicht, um eine zweite lichtemp-
findliche Harzstruktur, die aus dem lichtempfind-
lichen Harz gebildet ist, an einer Position, an der
eine zweite lichtemittierende Schicht gebildet
werden soll, zu bilden; gefolgt von
selektivem Ätzen der Dünnschicht für eine zwei-
te Lochinjektionsschicht (230b), der Dünn-
schicht für eine zweite Lochtransportschicht
(240b), des zweiten organischen Films, der
Dünnschicht für eine zweite Elektronentrans-
portschicht (260b) und der Dünnschicht für eine
zweite Pufferschicht (270b) unter Verwendung
der zweiten lichtempfindlichen Harzstruktur als
eine Maske, um die zweite Lochinjektions-
schicht (230b), die zweite Lochtransportschicht
(240b), die zweite lichtemittierenden Schicht
(250b), die zweite Elektronentransportschicht
(260b) und die zweite Pufferschicht (270b) zu
bilden, die aus der Dünnschicht für eine zweite
Lochinjektionsschicht (230b) bzw. der Dünn-
schicht für eine zweite Lochtransportschicht
(240b) bzw. dem zweiten organische Film bzw.
der Dünnschicht für eine zweite Elektronen-
transportschicht (260b) bzw. der Dünnschicht
für eine zweite Pufferschicht (270b) auf dem
Substrat (210) gebildet sind.

3. Verfahren nach Anspruch 1, wobei das Bilden der
dritten Lochinjektionsschicht (230c), der dritten
Lochtransportschicht (240c), der dritten lichtemittie-
renden Schicht (250c), der dritten Elektronentrans-
portschicht (260c) und der dritten Pufferschicht
(270c) Folgendes umfasst:

aufeinanderfolgendes Ablagern einer Dünn-
schicht für eine dritte Lochinjektionsschicht
(230c), einer Dünnschicht für eine dritte Loch-
transportschicht (240c), einer dritten organi-
schen Films, einer Dünnschicht für eine dritte
Elektronentransportschicht (260c) und einer
Dünnschicht für eine dritte Pufferschicht (270c)
auf dem Substrat (210);
Aufbringen eines lichtempfindlichen Harzes auf
die gesamte Oberfläche des Substrats (210),
auf der die Dünnschicht für eine dritte Lochin-
jektionsschicht (230c), die Dünnschicht für eine
dritte Lochtransportschicht (240c), der dritte or-
ganische Film, die Dünnschicht für eine dritte
Elektronentransportschicht (260c) und die
Dünnschicht für eine dritte Pufferschicht (270c)
abgelagert sind, um eine dritte lichtempfindliche
Harzschicht zu bilden;
Belichten und Entwickeln der dritten lichtemp-
findlichen Harzschicht, um eine dritte lichtemp-
findliche Harzstruktur, die aus dem lichtempfind-
lichen Harz gebildet ist, an einer Position, an der
eine dritte lichtemittierende Schicht gebildet
werden soll, zu bilden; gefolgt von
selektivem Ätzen der Dünnschicht für eine dritte
Lochinjektionsschicht (230c), der Dünnschicht
für eine dritte Lochtransportschicht (240c), des
dritten organischen Films, der Dünnschicht für
eine dritte Elektronentransportschicht (260c)
und der Dünnschicht für eine dritte Pufferschicht
(270c) unter Verwendung der dritten lichtemp-
findlichen Harzstruktur als eine Maske, um die
dritte Lochinjektionsschicht (230c), die dritte
Lochtransportschicht (240c), die dritte lichtemit-
tierenden Schicht (250c), die dritte Elektronen-
transportschicht (260c) und die dritte Puffer-
schicht (270c) zu bilden, die aus der Dünn-
schicht für eine dritte Lochinjektionsschicht
(230c) bzw. der Dünnschicht für eine dritte Loch-
transportschicht (240c) bzw. dem dritten orga-
nische Film bzw. der Dünnschicht für eine dritte
Elektronentransportschicht (260c) bzw. der
Dünnschicht für eine dritte Pufferschicht (270c)
auf dem Substrat (210) gebildet sind.

4. Verfahren nach Anspruch 1, wobei die erste, zweite
und dritte Pufferschicht (270a, 270b, 270c) aus ei-
nem Metalloxid der Gruppe 1-2 und der Gruppe
12-16 oder einem Übergangsmetalloxid der Gruppe
3-12 hergestellt sind.

Revendications

1. Procédé pour fabriquer un dispositif d’affichage à
diodes électroluminescentes organiques (OLED), le
procédé comportant les étapes consistant à :

31 32 



EP 2 579 313 B1

18

5

10

15

20

25

30

35

40

45

50

55

former une pluralité de premières électrodes
(220) sur un substrat (210) ;
former, séquentiellement, une première couche
d’injection de trous (230a), une première couche
de transport de trous (240a), une première cou-
che électroluminescente (250a), une première
couche de transport d’électrons (260a) et une
première couche tampon (270a) d’une manière
stratifiée sur le substrat (210) pour recouvrir des
premières électrodes parmi les premières élec-
trodes (220) via un premier processus de
photolithographie ;
former, séquentiellement, une deuxième cou-
che d’injection de trous (230b), une deuxième
couche de transport de trous (240b), une
deuxième couche électroluminescente (250b),
une deuxième couche de transport d’électrons
(260b) et une deuxième couche tampon (270b)
d’une manière stratifiée sur le substrat (210)
pour recouvrir des deuxièmes électrodes parmi
les premières électrodes (220) via un deuxième
processus de photolithographie ;
former, séquentiellement, une troisième couche
d’injection de trous (230c), une troisième cou-
che de transport de trous (240c), une troisième
couche électroluminescente (250c), une troisiè-
me couche de transport d’électrons (260c) et
une troisième couche tampon (270c) d’une ma-
nière stratifiée sur le substrat pour recouvrir des
troisième électrodes parmi les premières élec-
trodes (220) via un troisième processus de
photolithographie ; et
former une seconde électrode sur les première,
deuxième et troisième couches tampon (270a,
270b, 270c),
dans lequel les première, deuxième et troisième
couches tampon (270a, 270b, 270c) sont cons-
tituées d’un oxyde de métal,
dans lequel la formation de la première couche
d’injection de trous (230a), de la première cou-
che de transport de trous (240a), de la première
couche électroluminescente (250a), de la pre-
mière couche de transport d’électrons (260a) et
de la première couche tampon (270a) comporte
les étapes consistant à :

déposer, séquentiellement, un film mince
(231) pour une première couche d’injection
de trous (230a), un film mince (241) pour
une première couche de transport de trous
(240a), un premier film organique (251), un
film mince (261) pour une première couche
de transport d’électrons (260a), et un film
mince (271) pour une première couche tam-
pon (270a) sur le substrat (210) ;
appliquer une résine photosensible sur la
surface complète du substrat (210) avec le
film mince (231) pour une première couche

d’injection de trous (230a), le film mince
(241) pour une première couche de trans-
port de trous (240a), le premier film organi-
que (251), le film mince (261) pour une pre-
mière couche de transport d’électrons
(260a), et le film mince (271) pour une pre-
mière couche tampon (270a) déposés sur
celui-ci pour former une première couche
de résine photosensible (291) ;
exposer et développer la première couche
de résine photosensible (291) pour former
un premier motif de résine photosensible
(290a) constitué de la résine photosensible
à une position où une première couche élec-
troluminescente doit être formée ; suivi de
l’étape consistant à
graver sélectivement le film mince (231)
pour une première couche d’injection de
trous (230a), le film mince (241) pour une
première couche de transport de trous
(240a), le premier film organique (251), le
film mince (261) pour une première couche
de transport d’électrons (260a), et le film
mince (271) pour une première couche tam-
pon (270a) en utilisant le premier motif de
résine photosensible comme un masque
pour former la première couche d’injection
de trous (230a), la première couche de
transport de trous (240a), la première cou-
che électroluminescente (250a), la premiè-
re couche de transport d’électrons (260a)
et la première couche tampon (270a), qui
sont formées du film mince (231) pour une
première couche d’injection de trous
(230a), du film mince (241) pour une pre-
mière couche de transport de trous (240a),
du premier film organique (251), du film min-
ce (261) pour une première couche de
transport d’électrons (260a) et du film mince
(271) pour une première couche tampon
(270a), respectivement, sur le substrat
(210).

2. Procédé selon la revendication 1, dans lequel la for-
mation de la deuxième couche d’injection de trous
(230b), de la deuxième couche de transport de trous
(240b), de la deuxième couche électroluminescente
(250b), de la deuxième couche de transport d’élec-
trons (260b) et de la deuxième couche tampon
(270b) comporte les étapes consistant à :

déposer, séquentiellement, un film mince pour
une deuxième couche d’injection de trous
(230b), un film mince pour une deuxième cou-
che de transport de trous (240b), un deuxième
film organique, un film mince pour une deuxième
couche de transport d’électrons (260b), et un
film mince pour une deuxième couche tampon

33 34 



EP 2 579 313 B1

19

5

10

15

20

25

30

35

40

45

50

55

(270b) sur le substrat ;
appliquer une résine photosensible sur la surfa-
ce complète du substrat (210) avec le film mince
pour une deuxième couche d’injection de trous
(230b), le film mince pour une deuxième couche
de transport de trous (240b), le deuxième film
organique, le film mince pour une deuxième cou-
che de transport d’électrons (260b) et le film min-
ce pour une deuxième couche tampon (270b)
déposés sur celui-ci pour former une deuxième
couche de résine photosensible ;
exposer et développer la deuxième couche de
résine photosensible pour former un deuxième
motif de résine photosensible constitué de la ré-
sine photosensible à une position où une
deuxième couche électroluminescente doit être
formée ; suivi de l’étape consistant à
graver sélectivement le film mince pour une
deuxième couche d’injection de trous (230b), le
film mince pour une deuxième couche de trans-
port de trous (240b), le deuxième film organique,
le film mince pour une deuxième couche de
transport de trous (260b), et le film mince pour
une deuxième couche tampon (270b) en utili-
sant le deuxième motif de résine photosensible
comme un masque pour former la deuxième
couche d’injection de trous (230b), la deuxième
couche de transport de trous (240b), la deuxiè-
me couche électroluminescente, la deuxième
couche de transport d’électrons (260b) et la
deuxième couche tampon (270b), qui sont for-
mées du film mince pour une deuxième couche
d’injection de trous (230b), du film mince pour
une deuxième couche de transport de trous
(240b), du deuxième film organique, du film min-
ce pour une deuxième couche de transport
d’électrons (260b) et du film mince pour une
deuxième couche tampon (270b), respective-
ment, sur le substrat (210).

3. Procédé selon la revendication 1, dans lequel la for-
mation de la troisième couche d’injection de trous
(230c), de la troisième couche de transport de trous
(240c), de la troisième couche électroluminescente
(250c), de la troisième couche de transport d’élec-
trons (260c) et de la troisième couche tampon (270c)
comporte les étapes consistant à :

déposer, séquentiellement, un film mince pour
une troisième couche d’injection de trous
(230c), un film mince pour une troisième couche
de transport de trous (240c), un troisième film
organique, un film mince pour une troisième
couche de transport d’électrons (260c), et un
film mince pour une troisième couche tampon
(270c) sur le substrat (210) ;
appliquer une résine photosensible sur la surfa-
ce complète du substrat (210) avec le film mince

pour une troisième couche d’injection de trous
(230c), le film mince pour une troisième couche
de transport de trous (240c), le troisième film
organique, le film mince pour une troisième cou-
che de transport d’électrons (260c) et le film min-
ce pour une troisième couche tampon (270c)
déposés sur celui-ci pour former une troisième
couche de résine photosensible ;
exposer et développer la troisième couche de
résine photosensible pour former un troisième
motif de résine photosensible constitué de la ré-
sine photosensible à une position où une troi-
sième couche électroluminescente doit être
formée ; suivi de l’étape consistant à
graver sélectivement le film mince pour une troi-
sième couche d’injection de trous (230c), le film
mince pour une troisième couche de transport
de trous (240c), le troisième film organique, le
film mince pour une troisième couche de trans-
port de trous (260c), et le film mince pour une
troisième couche tampon (270c) en utilisant le
troisième motif de résine photosensible comme
un masque pour former la troisième couche d’in-
jection de trous (230c), la troisième couche de
transport de trous (240c), la troisième couche
électroluminescente, la troisième couche de
transport d’électrons (260c) et la troisième cou-
che tampon (270c), qui sont formées du film min-
ce pour une troisième couche d’injection de
trous (230c), du film mince pour une troisième
couche de transport de trous (230c), du troisiè-
me film organique, du film mince pour une troi-
sième couche de transport d’électrons (260c) et
du film mince pour une troisième couche tampon
(270c), respectivement, sur le substrat (210).

4. Procédé selon la revendication 1, dans lequel les
première, deuxième et troisième couches tampon
(270a, 270b, 270c) sont constituées d’un oxyde de
métal des groupes 1 à 2 et des groupes 12 à 16 ou
d’un oxyde de métal de transition des groupes 3 à 12.
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