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7) ABSTRACT

The invention relates to a barcode marking method and
apparatus for an electro-luminescence display device.
According to the barcode marking method and apparatus for
an electro-luminescence display device of the present inven-
tion includes, an information barcode is marked on the
electro-luminescence display devices by using the ink jetted
from the ink-jet head while moving at least any one of the
stage and the ink-jet head.
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BARCODE MARKING METHOD AND APPARATUS
FOR ELECTRO-LUMINESCENCE DISPLAY
DEVICE

[0001] This application claims the benefit of Korean
Patent Application No. P2003-71075 filed in Korea on Oct.
13, 2003, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a barcode marking method
for an electro-luminescence display device, and more par-
ticularly, to a barcode marking method and apparatus for an
electro-luminescence display device capable of improving a
production yield.

[0004] 2. Description of the Related Art

[0005] Recently, there have been highlighted various flat
panel display devices reduced in weight and bulk that is
capable of eliminating disadvantages of a cathode ray tube
(CRT). Such flat panel display devices include a liquid
crystal display (LCD) device, a field emission display (FED)
device, a plasma display panel (PDP), an electro-lumines-
cence (EL) display and the like.

[0006] Among these, the EL display device is a sponta-
neous light-emitting device capable of light-emitting a phos-
phorous material by a re-combination of electrons with
holes. The EL display device is generally classified into an
inorganic EL device using an inorganic compound as the
phosphorous material and an organic EL device using an
organic compound as the phosphorous material. The EL
display device has many advantages of a low voltage
driving, a self-luminescence, a thin-thickness, a wide view-
ing angle, a fast response speed and a high contrast, etc. such
that it can be highlighted into a post-generation display
device.

[0007] Meanwhile, it is common that the EL display
device has not any marks thereon, e.g., on its sectional
surface, but it is current trend to mark an information
barcode on the EL display device for the identification.
According to the international organization for standardiza-
tion ISO for, it is required that the information barcode
should be marked on the sectional surface of the EL display
device. Accordingly, in order to mark the information bar-
code on the sectional surface of the EL display device, there
are employed several methods including a manual labor
using a marking pen, a method of etching a substrate of the
EL display device by a laser to directly mark the information
barcode inside the EL display device, and a method of
sticking a sticker having a printed information barcode on a
rear surface of the EL display device.

[0008] However, the manual labor using the marking pen
is applicable to a large-sized display device, but it is difficult
to applicable to such a small-sized display device as an EL
display device. Also, since the manual labor is manually
performed, there is a problem that a production yield is
deteriorated. The method of etching the substrate of the EL
display device by the laser has a disadvantage that a repair
of the EL display device is impossible when an information
barcode is wrongly marked, or when a badness is occurred
during the marking process of the information barcode.
Further, the method of sticking the sticker having the printed
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information barcode on the rear surface of the EL display
device has a disadvantage that the sticker is easily detached
from the EL display device and the repair is impossible as
the laser method.

SUMMARY OF THE INVENTION

[0009] Accordingly, it is an object of the present invention
to provide a barcode marking method and apparatus for an
electro-luminescence display device capable of improving a
production yield.

[0010] In order to achieve these and other objects of the
invention, a barcode marking method for an electro-lumi-
nescence display device, using an ink-jet head and a stage
which are installed movable respectively, includes: dispos-
ing a substrate having a plurality of electro-luminescence
display devices on the stage; and marking an information
barcode on the electro-luminescence display devices by
using the ink jetted from the ink-jet head while moving at
least any one of the stage and the ink-jet head.

[0011] The stage is moved along any one of X-axis
direction and Y-axis direction.

[0012] The ink-jet head is moved along any one of X-axis
direction and Y-axis direction, which are crossed from a
moving direction of the stage.

[0013] The information barcode includes: a date informa-
tion representing the time when the electro-luminescence
display device is made; and a property information repre-
senting the property of each the electro-luminescence dis-
play device.

[0014] The information barcode includes: a first barcode;
and a second barcode different shape from the first barcode.

[0015] The first barcode includes a two-dimension (2D)
letter shape, and the second barcode includes a text.

[0016] The first and the second barcodes are marked
together with on the same electro-luminescence display
device.

[0017] Each electro-luminescence display device includes
an organic light-emitting layer and a packaging plate for
encapsulating the organic light-emitting layer.

[0018] The first and the second barcodes are marked on
the packaging plate.

[0019] A barcode marking apparatus for an electro-lumi-
nescence display device, includes: an ink-jet head which is
installed to be movable and can jet the ink; and a stage,
installed to be movable toward a moving direction crossing
a moving direction of the ink-jet head, for disposing a
substrate having a plurality of electro-luminescence display
devices thereon, wherein an information barcode is marked
on the electro-luminescence display devices by using the ink
jetted from the ink-jet head while moving at least any one of
the stage and the ink-jet head.

[0020] A barcode marking apparatus for an electro-lumi-
nescence display device, includes: a stage, installed to be
movable toward a Y-axis direction, for being disposed a
mother glass in which a column of a plurality of electro-
luminescence display devices is formed along a X-axis
direction and a row of a plurality of electro-luminescence
display device is formed along the Y-axis direction; and an
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ink-jet head, installed to be movable toward the X-axis
direction and jetting the ink, for marking together with at
least two or more information on each the electro-lumines-
cence display device.

[0021] At least the two or more information are marked in
a text shape together with a two-dimension (2D) letter shape
on each the electro-luminescence display device.

[0022] At least the two or more information are marked on
the packaging plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0024] FIG. 1 is a block diagram representing a barcode
marking device for an electro-luminescence display device
according to an embodiment of the present invention;

[0025] FIG. 2 is a sectional view fully illustrating the
electro-luminescence display device shown in FIG. 1;

[0026] FIG. 3 is block diagram illustrating an organic
light-emitting layer in the electro-luminescence display
device shown in FIG. 2;

[0027] FIG. 4 shows a detailed ink-jet marker in the
barcode marking device for the electro-luminescence dis-
play device shown in FIG. 1; and

[0028] FIGS. 5A to 5B illustrate an information barcode
marked in the electro-luminescence display device by using
the barcode marking device for the electro-luminescence
display device shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0029] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0030] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to FIGS. 1 to 5B.

[0031] FIG. 1 is a block diagram representing a barcode
marking device for an electro-luminescence display device
according to an embodiment of the present invention.

[0032] Referring to FIG. 1, the barcode marking device
for an electro-luminescence display device according to the
embodiment of the present invention includes: a stage 30; a
substrate 20 mounted on the stage 30; a plurality of EL
display devices 10 formed on the substrate 20; an ink-jet
marker for marking an information barcode in the EL
display devices 10; and an ink-jet driver 50 for supporting
and driving the ink-jet marker 40.

[0033] The EL display devices 10 includes an anode
electrode 60 with a transparent electrode pattern on the
substrate 20 and an organic light-emitting layer 70 stacked
on the anode ¢lectrode 60, as shown in FIG. 2. A cathode
electrode 80 as a metal electrode is formed on the organic
light-emitting layer 70. Also, since the organic light-emitting
layer 70 is apt to be damaged by moisture and oxygen in the
atmosphere, a packaging plate 90 is formed in order to
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protect the organic light-emitting layer 70. The packaging
plate 90 is made of material such as glass, plastic or canister.
The packaging plate 90 includes a fist horizontal surface on
which a sealant 94 is applied, a second horizontal surface
having a designated step height from the first horizontal
surface; and a third horizontal surface having a designated
step height from the second horizontal surface.

[0034] A getter 92 is attached on a bottom surface of the
third horizontal surface in the packaging plate 90 to absorb
the moisture and the oxygen.

[0035] The getter 92 includes a powder getter such as
barium oxide (BaO) or calcium oxide (CaQ) enveloped by
a polyethylene system package. A net is adhered on one side
of the packaging paper in order to make the oxygen and the
moisture to go in and out.

[0036] Herein, the organic light-emitting layer 70 stacked
between the anode electrode 60 and the cathode electrode 80
includes an electron injection layer 76, an electron carrier
layer 75, a light-emitting layer 74, a hole carrier layer 73,
and a hole injection layer 72, as shown in FIG. 3.

[0037] When a voltage is applied between the anode
electrode 60 and the cathode electrode 80, electrons pro-
duced from the cathode electrode 80 are moved, via the
electron injection layer 76 and the electron carrier layer 75,
into the light-emitting layer 74. Moreover, holes produced
from the anode electrode 60 are moved, via the hole injec-
tion layer 72 and the hole carrier layer 73, into the light-
emitting layer 74. Thus, the electrons and the holes supplied
from the electron carrier layer 75 and the hole carrier layer
73, respectively, are collided at the light-emitting layer 74,
so that they are recombined to thereby generate light. This
light is emitted, via the anode electrode 60 of the transparent
electrode, into the exterior to thereby represent a picture.
Since a light-emitting brightness of the organic EL device is
in proportion to a supplied current rather than in proportion
to a voltage applied to both end of the EL device, the anode
electrode is commonly connected to a constant current
source.

[0038] The stage 30 is supported by a stage driver(not
shown) and is moved along a Y-axis direction. After the
substrate 20 having the EL display devices 10 formed
thereon is disposed on the stage 30, the stage 30 is sequen-
tially moved along the Y-axis direction in order to mark the
information barcode by using the ink-jet marker 40 on the
EL display devices 10 arranged on row and column basis on
the substrate 20. More specifically, after the information
barcode is marked on all of the EL display devices 10
arranged in one row in the substrate 20, the stage 30 is
moved along the Y-axis direction in order to mark the
information barcode on the other EL display device 10
arranged in the next row.

[0039] The ink-jet marker 40 functions to mark the infor-
mation barcode for the EL display device by using an ink-jet
system on the packaging plate 90 of the EL display devices.
The information barcode for the EL display devices 10
includes a various of information on a date representing the
time when the EL display device 10 is made, a property of
the EL display device 10 and the like. At this time, the
information barcode for the EL display devices 10 has the
information different from each other in order to identify the
respective EL display devices 10.
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[0040] Meanwhile, the ink-jet system includes a thermal
system or a piezoelectric system. The piezoelectric system
among these is mainly used. The ink-jet marker 40 for the
piezoelectric system 50 includes a vessel 42 for containing
a material to be jetted, and an ink-jet head 44 for jetting the
material supplied from the vessel 42, as shown in FIG. 4.
The vessel 42 is filled with the ink, and the ink-jet head 54
is provided with a piezoelectric element and a nozzle 46 for
jetting the ink contained in the vessel 42. If a voltage is
applied to the piezoelectric element, then a physical pressure
is produced to repeatedly cause a contraction and a relax-
ation of a flow path between the vessel 42 and the nozzle 46.
Owing to this repeated contraction and relaxation, the ink is
jet through the nozzle 46. The ink-jet marker 40 jets the ink
to the EL display devices 10 while being moved by the
ink-jet driver 50 along a X-axis direction to thereby mark the
information barcode for the EL display devices 10. Herein,
the ink-jet marker 40 is controlled by a system(not shown)
to mark a desired information to each of the EL display
devices 10.

[0041] A marking method using a barcode marking device
for the EL display device will be described as follows in
detail. First of all, the substrate 20 having the EL display
devices 10 is disposed on the stage 30. The EL display
devices 10 arranged in a first column is located at a place in
which the ink-jet marker 40 is located by moving the stage
30 along the Y-axis direction. Then, the desired information
barcode is marked on each of the EL display devices 10 by
the ink-jet marker 10 moving from a first location 40a to a
second location 40b along the X-axis direction by the ink-jet
driver 50. Herein, the first location 40a corresponds to a
location of a first EL display device 10 arranged in one row
on the substrate 20 having the EL display devices 10. The
second location 40b corresponds to a location of a last EL
display device 10 arranged in the row on the substrate 20.
When the information barcode is marked on all of the EL
display devices 10 arranged in the first row, the ink-jet
marker 40 located in the second location 40b is moved again
to the first location 40a. And then, the stage 30 is moved
along the Y-axis direction on one column basis so that the EL
display devices 10 arranged in a subsequent row is located
at a place in which the ink-jet marker 40 is located. Then, the
information barcode is marked on each of the EL display
devices 10 by the ink-jet marker 40 moving from the first
location 40a to the second location 40b along the X-axis
direction by the ink-jet driver 50. In this way, the above
operation is repeated until the information barcode is
marked on all of the EL display devices 10 arranged in a last
[OW.

[0042] Alternatively, the present invention is made to
mark two information barcodes having same information on
the packaging plate 90 of the EL display device provided for
a badness of the information barcode marked on the EL
display device 10. In other words, as shown in FIGS. 5A
and 5B, the two information barcodes includes a two-
dimension (2D) barcode 100z and a text barcode 100b. The
two-dimension (2D) barcode 100a and the text barcode 1005
are marked on the packaging plate 90 of the EL display
device by the ink-jet system in accordance with the present
invention.

[0043] As described above, the information on the EL
devices is stored by the two-dimension (2D) barcode 1004
and the text barcode 1005 when the information barcode for
the EL display device is marked by the barcode marking
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device for the EL display device according to the present
invention. Therefore, it is easy to manage the EL display
devices. Also, when a marking badness is occurred, the
marking badness can be removed by using a solvent. Thus,
it has an advantage that a repair is possible. Such an ink-jet
method has an advantage that the time required to mark the
information barcode is saved as compared with the method
directly sticking the sticker through the use of the manual
labor by a worker or the method etching the substrate by
using the laser to mark the information barcode. Thus, it is
profitable in a production yield.

[0044] As describe above, according to the barcode mark-
ing method and apparatus of the electro-luminescence dis-
play device of the present invention, the information bar-
code of the EL display device is marked through using the
ink, to thereby remove the marking badness when the
marking badness is occurred. As a result, a repair is possible,
as well as, the time required to mark the information barcode
is saved. Thus, it is possible to improve a production yield
thereof.

[0045] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:

1. Abarcode marking method for an electro-luminescence
display device, using an ink-jet head and a stage which are
installed movable respectively, comprising:

disposing a substrate having a plurality of electro-lumi-
nescence display devices on the stage; and

marking an information barcode on the electro-lumines-
cence display devices by using the ink jetted from the
ink-jet head while moving at least any one of the stage
and the ink-jet head.

2. The barcode marking method according to claim 1,
wherein the stage is moved along any one of X-axis direc-
tion and Y-axis direction.

3. The barcode marking method according to claim 2,
wherein the ink-jet head is moved along any one of X-axis
direction and Y-axis direction, which are crossed from a
moving direction of the stage.

4. The barcode marking method according to claim 1,
wherein the information barcode includes:

a date information representing the time when the electro-
luminescence display device is made; and

a property information representing the property of each
the electro-luminescence display device.
5. The barcode marking method according to claim 1,
wherein, the information barcode includes:

a first barcode; and

a second barcode different shape from the first barcode.

6. The barcode marking method according to claim 5,
wherein, the first barcode includes a two-dimension (2D)
letter shape, and

the second barcode includes a text.
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7. The barcode marking method according to claim 5,
wherein, the first and the second barcodes are marked
together with on the same electro-luminescence display
device.

8. The barcode marking method according to claim 7,
wherein, each electro-luminescence display device includes
an organic light-emitting layer and a packaging plate for
encapsulating the organic light-emitting layer, and the first
and the second barcodes are marked on the packaging plate.

9. A barcode marking apparatus for an electro-lumines-
cence display device, comprising:

an ink-jet head which is installed to be movable and can
jet the ink; and

astage, installed to be movable toward a moving direction
crossing a moving direction of the ink-jet head, for
disposing a substrate having a plurality of electro-
luminescence display devices thereon,

wherein an information barcode is marked on the electro-
luminescence display devices by using the ink jetted
from the ink-jet head while moving at least any one of
the stage and the ink-jet head.

10. The barcode marking apparatus according to claim 9,
wherein the stage is moved along any one of X-axis direc-
tion and Y-axis direction.

11. The barcode marking method according to claim 10,
wherein the ink-jet head is moved along any one of X-axis
direction and Y-axis direction, which are crossed from a
moving direction of the stage.

12. The barcode marking apparatus according to claim 9,
wherein the information barcode includes:

adate information representing the time when the electro-
luminescence display device is made; and

a property information representing the property of each
the electro-luminescence display device.
13. The barcode marking apparatus according to claim 9,
wherein, the information barcode includes:

a first barcode; and

a second barcode different shape from the first barcode.

14. The barcode marking apparatus according to claim 13,
wherein, the first barcode includes a of a two-dimension
(2D) letter shape, and

the second barcode includes a text.
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15. The barcode marking apparatus according to claim 13,
wherein, the first and the second barcodes are marked
together on the same electro-luminescence display device.

16. The barcode marking apparatus according to claim 15,
wherein, each electro-luminescence display device includes
an organic light-emitting layer and a packaging plate for
encapsulating the organic light-emitting layer, and the first
and the second barcodes are marked on the packaging plate.

17. Abarcode marking apparatus for an electro-lumines-
cence display device, comprising:

a stage, installed to be movable toward a Y-axis direction,
for being disposed a mother glass in which a column of
a plurality of electro-luminescence display devices is
formed along a X-axis direction and a row of a plurality
of electro-luminescence display device is formed along
the Y-axis direction; and

an ink-jet head, installed to be movable toward the X-axis
direction and jetting the ink, for marking together with
at least two or more information on each the electro-
luminescence display device.

18. The barcode marking apparatus according to claim 17,
wherein the information barcode includes:

a date information representing the time when the electro-
luminescence display device is made; and

a property information representing the property of each
the electro-luminescence display device.

19. The barcode marking apparatus according to claim 17,
wherein at least the two or more information are marked in
a text shape together with a two-dimension (2D) letter shape
on each the electro-luminescence display device.

20. The barcode marking apparatus according to claim 17,
wherein each the electro-luminescence display device
includes an organic light-emitting layer and a packaging
plate for encapsulating the organic light-emitting layer; and

at least the two or more information are marked on the
packaging plate.
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