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A method formanufacturing an organic light emitting display
panel is disclosed. The organic light emitting display panel
includes a substrate. The method includes forming a plurality
of bark arrays, each of which has a plurality of banks, utiliz-
ing a plurality of ink-jet heads, each of which has a plurality
of nozzles arranged alternately, to move relative to the sub-
strate along a moving direction perpendicular to a border of
the substrate, and utilizing at least one of the plurality of
nozzles to drop organic light emitting ink for forming at least
one organic light emitting pixel in at least one bank. An
oblique angle is formed between an arrangement direction of
the plurality of banks and the border of the substrate. Each
ink-jet head forms the oblique angle cooperatively with the
border of the substrate.
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The plurality of bank arrays 1s formed on the
substrate and the arrangement direction of the 200
plurality of banks forms the oblique angle
cooperatively with the border of the substrate

Each 1nk-jet head moves relative to the substrate along

the moving direction perpendicular to the border of /_/202
the substrate and forms the oblique angle

cooperatively with the border of the substrate

At least one nozzle of the plurality of nozzles drops 204
organic light emitting ink for forming at least one
organic light emitting pixel 1n at least one bank

FIG. 2
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METHOD FOR MANUFACTURING AN
ORGANIC LIGHT EMITTING DISPLAY
PANEL AND RELATED ORGANIC LIGHT
EMITTING DISPLAY PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a method for manu-
facturing an organic light emitting display panel and a related
organic light emitting display panel, and more specifically, to
amethod for utilizing ink-jet heads to manufacture an organic
light emitting display panel and a related organic light emit-
ting display panel.

[0003] 2. Description of the Prior Art

[0004] With development of the ink-jet technology and the
display technology, the method of dropping organic light
emitting ink into pixel banks by an ink-jet printing process for
forming organic light emitting pixels on a substrate has been
widely applied to a display panel manufacturing process. In
general, since a distance between two adjacent nozzles on an
ink-jet head is not equal to a distance between two adjacent
pixels, the ink-jet head could only utilize some of the nozzles,
which are aligned with the pixels, to drop organic light emit-
ting ink during the aforesaid pixel forming process, so as to
cause a poor nozzle utilization efficiency of the ink-jet head.
Therefore, in practical application, the display panel manu-
facturing process usually adopts the design of rotating the
ink-jet head to form an oblique angle with the substrate, so
that each nozzle could be aligned with the corresponding
pixels. In such a manner, the nozzle utilization efficiency of
the ink-jet head could be increased.

[0005] However, since number of the nozzles utilized by
the ink-jet head could be different every time when the ink-jet
head drops organic light emitting ink, the aforesaid design
may make the ink volume jetted by each nozzle different from
each other so as to cause a poor pixel forming quality. Accord-
ingly, the image display quality of an organic light emitting
display panel could be influenced.

SUMMARY OF THE INVENTION

[0006] The present invention provides a method for manu-
facturing an organic light emitting display panel. The organic
light emitting display panel includes a substrate. The method
includes forming a plurality of bank arrays, each of which has
aplurality of banks, utilizing a plurality of ink-jet heads, each
of which has a plurality of nozzles arranged alternately, to
move relative to the substrate along a moving direction per-
pendicular to a border of the substrate, and utilizing at least
one of the plurality of nozzles to drop organic light emitting
ink for forming at least one organic light emitting pixel in at
least one bank. An oblique angle is formed between an
arrangement direction of the plurality of banks and the border
of the substrate. Each ink-jet head forms the oblique angle
cooperatively with the border of the substrate.

[0007] The present invention further provides an organic
light emitting display panel. The organic light emitting dis-
play panel includes a substrate, a plurality of bank arrays, and
a plurality of organic light emitting pixels. The substrate has
a border. The plurality of bank arrays is formed on the sub-
strate. Each bank array has a plurality of banks for containing
organic light emitting ink. An oblique angle is formed
between an arrangement direction of the plurality of banks
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and the border of the substrate. The plurality of organic light
emitting pixels is formed on at least one bank of the plurality
of banks.

[0008] The present invention further provides an organic
light emitting display panel. The organic light emitting dis-
play panel includes a substrate, a plurality of bank arrays, and
a plurality of organic light emitting pixels. The substrate has
a border. The plurality of bank arrays is formed on the sub-
strate. Each bank array has a plurality of banks for containing
organic light emitting ink. An oblique angle is formed
between a longitudinal direction of each bank and the border
of the substrate. A plurality of organic light emitting pixels is
formed on at least one bank of the plurality of banks.

[0009] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a diagram of an organic light emitting
display panel according to an embodiment of the present
invention.

[0011] FIG. 2 is a flowchart of a method for manufacturing
the organic light emitting display panel according to an
embodiment of the present invention.

DETAILED DESCRIPTION

[0012] Please refer to FIG. 1, which is a diagram of an
organic light emitting display panel 10 according to an
embodiment of the present invention. In this embodiment, the
organic light emitting display panel 10 could be manufac-
tured by utilizing a plurality of ink-jet heads 12 (only one
shown in FIG. 1 for simplicity) to drop organic light emitting
ink, but not limited thereto. As shown in FIG. 1, each ink-jet
head 12 has nozzles 13 arranged alternately for dropping
organic light emitting ink. The organic light emitting display
panel 10 includes a substrate 14, a plurality of bank arrays 16,
and a plurality of organic light emitting pixels 18. The sub-
strate 14is a conventional substrate applied to an organic light
emitting display panel, such as a glass substrate or a transpar-
ent plastic substrate, and has a border 15. The ink-jethead 12
forms an oblique angle 8 cooperatively with the border 15 of
the substrate 14. The oblique angle 6 could be greater than 0°
and less than 90°.

[0013] The plurality of bank arrays 16 is formed on the
substrate 14. Each bank array 16 could have a plurality of
banks 20 for containing organic light emitting ink. As shown
in FIG. 1, the oblique angle 6 is also formed between an
arrangement direction D of the plurality of banks 20 of each
bank array 16 and the border 15 of the substrate 14, so as to
achieve the purpose that the organic light emitting pixels 18
are arranged obliquely relative to the border 15 of the sub-
strate 14. The plurality of organic light emitting pixels 18 is
formed on the substrate 14 by utilizing each ink-jet head 12 to
move relative to the substrate 14 along a moving direction M
perpendicular to the border 15 and then utilizing the nozzles
13 on each ink-jet head 12 to drop organic light emitting ink
into the corresponding banks 18, so as to form an image
display region of the organic light emitting display panel 10.
In this embodiment, the plurality of organic light emitting
pixels 18 could be an OLED (Organic Light Emitting Diode)
in a strip shape or a circular shape, and could be in a mosaic
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arrangement or a stripe arrangement (but not limited thereto).
For example, if the plurality of organic light emitting pixels
18 is in a mosaic arrangement, the organic light emitting
pixels 18 located in the same bank array 16 could be strip-
shaped and formed on the substrate 14 in an RGB arrange-
ment, and the color of each organic light emitting pixel 18 is
different from that of the adjacent organic light emitting pixel
18. To be noted, as shown in FIG. 1, if each bank 20 is a shape
having a longitudinal direction [ for containing the corre-
sponding organic light emitting pixel 18 with the similar
shape (e.g. the strip shape as shown in FIG. 1), the longitu-
dinal direction L of each bank 20 could also form the oblique
angle 6 cooperatively with the border 15 of the substrate 14,
meaning that the arrangement direction D of the plurality of
banks 20 is parallel to the longitudinal direction L of each
bank 20.

[0014] Furthermore, as shown in FIG. 1, the organic light
emitting display panel 10 could further include a plurality of
data lines 22 and a plurality of scan lines 24. Each data line 22
and each scan line 24 are respectively coupled to the corre-
sponding organic light emitting pixel 18 for controlling light
emission of each organic light emitting pixel 18, so as to make
the organic light emitting display panel 10 capable of display-
ing images. Since the related description for the circuit con-
trol design of each data line 22 and each scan line 24 is
commonly seen in the prior art, it is therefore omitted herein.
[0015] More detailed description for the forming process of
the organic light emitting pixels 18 on the organic light emit-
ting display panel 10 is provided as follows. Please refer to
FIG. 1 and FIG. 2. FIG. 2 is a flowchart of a method for
manufacturing the organic light emitting display panel 10
according to an embodiment of the present invention. The
method includes the following steps.

[0016] Step 200: Form the plurality of bank arrays 16 on the
substrate 14;
[0017] Step 202: Utilize each ink-jet head 12 to move rela-

tive to the substrate 14 along the moving direction M perpen-
dicular to the border 15 of the substrate 14;

[0018] Step 204: Utilize at least one nozzle 13 of the plu-
rality of nozzles 13 to drop organic light emitting ink for
forming at least one organic light emitting pixel 18 in at least
one bank 20.

[0019] In the following, the steps of utilizing the ink-jet
head 12 as shown in FIG. 1 to form the corresponding organic
light emitting pixels 18 on the substrate 14 is described in
detail. As for description forthe steps of utilizing other ink-jet
heads 12 to form the corresponding organic light emitting
pixels 18, it could be reasoned by analogy and therefore
omitted herein. In Step 200, the plurality of bank arrays 16 for
containing organic light emitting ink is formed on the sub-
strate 14. As shown in FIG. 1, each bank array 16 has the
plurality of banks 20 and the arrangement direction D of the
plurality of banks 20 forms the oblique angle 6 with the
border 15 of the substrate 14. Each bank 20 could define a
forming region for one organic light emitting pixel 18 on the
substrate 14 by a conventional bank manufacturing process
(e.g. alithography process), so as to prevent the color mixing
problem caused by mixing of the organic light emitting pixels
18 with different colors.

[0020] After the plurality of bank arrays 16 is formed, the
ink-jet head 12 could be utilized to move relative to the
substrate 14 along the moving direction M perpendicular to
the border 15 of the substrate 14 (Step 202) . At this time, the
ink-jet head 12 and the arrangement direction D of each bank
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array 16 respectively form the oblique angle 6 with the border
15. To be more specific, in practical application, the oblique
angle 6 could conform to the following equation.
the oblique angle 6=cos™![(a distance d; between two
adjacent bank arrays 16)/(a distance 4, between

two adjacent nozzles 13 on each ink-jet head
12)].

[0021] In sucha manner, via the aforesaid design in which
the ink-jet head 12 and each bank array 16 have the same
oblique angle 0 relative to the border 15 of the substrate 14
and the ink-jet head 12 is utilized to move relative to the
substrate 14 along the moving direction M perpendicular to
the border 15 of the substrate 14, the purpose that number of
the nozzles 13 utilized by the ink-jet head 12 is the same every
time when the ink-jet head 12 drops organic light emitting ink
could be achieved accordingly. For example, as shown in FIG.
1, during the ink-jet head 12 moves along the moving direc-
tion M, the ink-jet head 12 utilizes the same number of the
nozzles 13 to drops organic light emitting ink between two
dotted lines 1; and 1, perpendicular to the border 15, so as to
cause the ink volume jetted by each nozzle 13 to be the same
with each other.

[0022] Finally, in Step 204, the ink-jet head 12 utilizes the
same number of the nozzles 13 to drop organic light emitting
ink into the bank 20 when the ink-jet head 12 is aligned with
the bank 20. Accordingly, as shown in FIG. 1, the ink-jet head
12 could form the corresponding organic light emitting pixel
18 in the bank 20. As for description for the forming process
of other organic light emitting pixel 18, it could be reasoned
by analogy. In such a manner, each organic light emitting
pixel 18 could be formed sequentially on the substrate 14 on
the condition that the ink volume jetted by each nozzle 13 is
the same with each other. Accordingly, the aforesaid prior art
problem could be solved to make each organic light emitting
pixel 18 have a preferable forming quality, so that the image
display quality of the organic light emitting display panel 10
could be greatly improved.

[0023] To be noted, the aforesaid arrangement and shape
designs for the organic light emitting pixels 18, the number of
the banks 20 formed on the substrate 14, the number of the
nozzles 13 utilized by the ink-jet head 12, and the number of
the organic light emitting pixels 18 are not limited to the FIG.
1, meaning that all of them are adjustable according to the
practical application of the organic light emitting display
panel 10. In other words, all designs in which the ink-jet head
and each bank array have the same oblique angle relative to
the border of the substrate for forming the organic light emit-
ting pixels may fall within the scope of the present invention.

[0024] Compared with the prior art, the present invention
utilizes the design in which the arrangement direction of the
banks forms the oblique angle with the border of the substrate
and each ink-jet head is parallel to the organic light emitting
pixels, to achieve the purpose that each ink-jet head utilizes
the same number of the nozzles every time when dropping
organic light emitting ink, so that the ink volume jetted by
each nozzle could be the same with each other. In such a
manner, via the aforesaid designs, the present invention could
make each organic light emitting pixel have a preferable
forming quality, so as to greatly improve the image display
quality of the organic light emitting display panel.

[0025] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
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invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A method for manufacturing an organic light emitting
display panel, the organic light emitting display panel com-
prising a substrate, the method comprising:

forming a plurality of bank arrays on the substrate, each

bank array having a plurality of banks for containing
organic light emitting ink, an oblique angle being
formed between an arrangement direction of the plural-
ity of banks and a border of the substrate;

utilizing a plurality of ink-jet heads to move relative to the

substrate along a moving direction perpendicular to the
border of the substrate, each ink-jet head forming the
oblique angle cooperatively with the border of the sub-
strate and having a plurality of nozzles arranged alter-
nately; and

utilizing at least one of the plurality of nozzles to drop

organic light emitting ink for forming at least one
organic light emitting pixel in at least one bank.

2. The method of claim 1, wherein the oblique angle con-
forms to the following equation:

the oblique angle=cos™![(a distance between two adja-
cent bank arrays)/(a distance between two adja-
cent nozzles on each ink-jet head)].

3. The method of claim 1, wherein the step of utilizing at
least one of the plurality of nozzles to drop organic light
emitting ink for forming at least one organic light emitting
pixel in at least one bank comprises:

utilizing the plurality of ink-jet heads to drop organic light
emitting ink for forming a plurality of organic light
emitting pixels on the substrate in a mosaic arrangement
or a stripe arrangement.

4. The method of claim 1, wherein a longitudinal direction
of each bank forms the oblique angle cooperatively with the
border of the substrate.

5. An organic light emitting display panel comprising:

a substrate having a border;

a plurality of bank arrays formed on the substrate, each
bank array having a plurality of barks for containing
organic light emitting ink, an oblique angle being
formed between an arrangement direction of the plural-
ity of banks and the border of the substrate; and

a plurality of organic light emitting pixels formed on at
least one bank of the plurality of banks.

6. The organic light emitting display panel of claim 5,
wherein the organic light emitting ink contained in each bank
is dropped by a plurality of ink-jet heads, each ink-jet head
has a plurality of nozzles arranged alternately, and the oblique
angle conforms to the following equation:
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the oblique angle=cos~'[(a distance between two adja-
cent bank arrays)/(a distance between two adja-
cent nozzles on each ink-jet head)].

7. The organic light emitting display panel of claim 5,
wherein the plurality of organic light emitting pixels is in a
mosaic arrangement or a stripe arrangement.

8. The organic light emitting display panel of claim 5,
wherein each organic light emitting pixel is an organic light
emitting diode.

9. The organic light emitting display panel of claim 8§,
wherein the organic light emitting display panel further com-
prises a plurality of data lines and a plurality of scan lines, and
each data line and each scan line are respectively coupled to
the corresponding organic light emitting pixel for controlling
light emission of each organic light emitting pixel.

10. The organic light emitting display panel of claim 5,
wherein each organic light emitting pixel is a strip shape or a
circular shape.

11. An organic light emitting display panel, the organic
light emitting display panel comprising;

a substrate having a border;

a plurality of bank arrays formed on the substrate, each
bank array having a plurality of banks for containing
organic light emitting ink, an oblique angle being
formed between a longitudinal direction of each bank
and the border of the substrate; and

a plurality of organic light emitting pixels formed on at
least one bank of the plurality of banks.

12. The organic light emitting display panel of claim 11,
wherein the organic light emitting ink contained by each bank
is dropped by a plurality of ink-jet heads, each ink-jet head
has aplurality of nozzles arranged alternately, and the oblique
angle conforms to the following equation:

the oblique angle=cos™![(a distance between two adja-

cent bank arrays)/(a distance between two adja-
cent nozzles on each ink-jet head)].

13. The organic light emitting display panel of claim 11,
wherein the plurality of organic light emitting pixels is in a
mosaic arrangement or a stripe arrangement.

14. The organic light emitting display panel of claim 11,
wherein each organic light emitting pixel is an organic light
emitting diode.

15. The organic light emitting display panel of claim 14,
wherein the organic light emitting display panel further com-
prises a plurality of data lines and a plurality of scan lines, and
each data line and each scan line are respectively coupled to
the corresponding organic light emitting pixel for controlling
light emission of each organic light emitting pixel.

16. The organic light emitting display panel of claim 11,
wherein each organic light emitting pixel is a strip shape.
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