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(57) ABSTRACT

A deposition device includes a deposition source for dis-
charging a deposition material to be deposited on a substrate,
an angle control member at least partly in a discharging path
of the deposition material for controlling a discharging angle
of the deposition material, and an angle control member
driver coupled to the angle control member, the angle control
member driver for moving the angle control member in a
discharging direction of the deposition material to control the
discharging angle.
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DEPOSITING DEVICE AND METHOD FOR
MANUFACTURING ORGANIC LIGHT
EMITTING DIODE DISPLAY USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0017419 filed in the
Korean Intellectual Property Office on Feb. 21, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] (a) Field

[0003] Embodiments of the present invention relate to a
deposition device and a method for manufacturing an organic
light emitting diode (OLED) display using the same.

[0004] (b) Description of the Related Art

[0005] An organic light emitting diode (OLED) display
includes a hole injection electrode, an electron injection elec-
trode, and an organic emission layer formed therebetween.
The OLED display emits light as holes injected from an anode
and electrons injected from a cathode are recombined at the
organic light emission layer. The OLED display device, hav-
ing high quality properties such as low power consumption,
high luminance, a wide viewing angle, a high reaction speed,
and the like, is receiving much attention as a next-generation
display device for mobile electronic devices.

[0006] The OLED display includes an organic light emit-
ting display panel including a display substrate on which thin
film transistors and organic light emitting diodes (OLEDs)
are formed. The organic light emitting diode includes an
anode, a cathode, and an organic emission layer. Holes and
electrons are injected from the anode and the cathode, respec-
tively, to form excitons, and the excitons make a transition to
a ground state, thereby causing the organic light emitting
diode to emit light.

[0007] In the flat panel display such as the OLED display,
an organic material or metal used as the electrode may be
deposited using a vacuum deposition method for depositing
the material in a vacuum atmosphere and for forming a thin
film on a flat plate. The vacuum deposition method positions
a substrate on which an organic thin film will be formed in a
vacuum chamber, and evaporates or sublimates an organic
material using a deposition source unit to deposit the organic
material on the substrate.

[0008] In the organic thin film deposition device used for
the vacuum deposition method, uniformity of the organic thin
film formed on the substrate is reduced, thereby generating a
shadow on the substrate, thereby causing a reduction in uni-
formity of luminance in the pixel when the organic thin film
emits light. Further, after the process is performed for a long
time, a deposition material sprayed from the deposition
source is deposited on, or causes buildup on, the entire surface
of a spray nozzle, resulting in a spray angle of the material to
become reduced with time, and the actual deposited amount
to be reduced. In this case, thickness of the deposited thin film
is reduced, and an initial design form of a correction plate is
also changed to break uniformity of the film thickness.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention, and may therefore contain
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information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY

[0010] Embodiments of the present invention provide a
deposition device for forming a uniform thin film thickness
by controlling a deposition angle, and a method for manufac-
turing an OLED display.

[0011] Embodiments of the present invention provide a
deposition device for forming a uniform thin film by control-
ling a deposition angle that may be varied as a process time is
increased, and a method for manufacturing an OLED display.
[0012] An exemplary embodiment of the present invention
provides a deposition device including a deposition source for
discharging a deposition material to be deposited on a sub-
strate, an angle control member at least partly in a discharging
path of the deposition material for controlling a discharging
angle of the deposition material, and an angle control member
driver coupled to the angle control member, the angle control
member driver for moving the angle control member in a
discharging direction of the deposition material to control the
discharging angle.

[0013] The deposition source may include a spray nozzle
for discharging the deposition material, and the angle control
member may include a pair of angle control members each
located on a long side of the deposition source and extending
in a length direction of the deposition source.

[0014] The deposition device may further include a pair of
cover plates each on a side of a respective one of the pair of
angle control members, and the pair of cover plates may be
configured to move in a direction crossing the discharging
direction to control a gap between the pair of cover plates.
[0015] A movement of the cover plate may correspond to a
movement of the angle control member.

[0016] The pair of cover plates may include at least two
pairs of cover plates adjacent one another in the length direc-
tion of the deposition source.

[0017] Each of the cover plates of the at least two pairs of
cover plates may be independently operable.

[0018] The angle control member driver may include a ball
screw drive, a cylinder drive, or a linear motion guide drive.
[0019] The deposition device may further include a con-
troller for controlling the angle control member driver to
move the angle control member according to a process con-
dition.

[0020] Another embodiment of the present invention pro-
vides a method for manufacturing an organic light emitting
diode display, the method including facing a substrate toward
a deposition source for discharging a deposition material, and
forming a thin film on the substrate by discharging the depo-
sition material on the substrate, wherein the forming of the
thin film on the substrate includes controlling a discharging
angle of the deposition material by moving an angle control
member with respect to the deposition source, the angle con-
trol member being partly in the discharging path of the depo-
sition material.

[0021] Moving the angle control member may include
moving the angle control member toward the deposition
source at a rate corresponding to an amount of process time
passed.

[0022] The deposition material may include an organic
material for forming an organic emission layer, and the thin
film may include the organic emission layer.
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[0023] According to the exemplary embodiments of the
present invention, a substantially uniform thin film thickness
may be formed. Further, the uniform thin film can be formed
by correcting the deposition angle when it is changed when
the process time is increased.

[0024] Also, the uniform organic thin film can be deposited
over the pixel to increase luminance uniformity of respective
pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 shows a perspective view of a deposition
device according to an exemplary embodiment of the present
invention.

[0026] FIG.2A to FIG. 2C show side views of a deposition
device according to another exemplary embodiment of the
present invention.

[0027] FIG. 3A and FIG. 3B show side views of a deposi-
tion device according to another exemplary embodiment of
the present invention.

[0028] FIG. 4A and 4b show front views of a deposition
device according to another exemplary embodiment of the
present invention.

DETAILED DESCRIPTION

[0029] A deposition device and a method for manufactur-
ing an OLED display according to embodiments of the
present invention will be described with reference to accom-
panying drawings. However, the present invention is not lim-
ited to the disclosed exemplary embodiments, but may be
implemented in various different forms. The exemplary
embodiments herein complete the disclosure of the present
invention and fully provide explanation of the invention to the
ordinarily skilled person in the art. Like reference numerals
refer to like elements.

[0030] In the drawings, the thickness of layers, films, pan-
els, regions, areas, etc., may be exaggerated for clarity and for
understanding and ease of description. It will be understood
that when an element such as a layer, film, region, or substrate
is referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present.

[0031] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the inclu-
sion of stated elements but not the exclusion of any other
elements. Further, throughout the specification, “on” implies
being positioned above or below a target element, and does
not necessarily imply being positioned with respect to a direc-
tion of gravity.

[0032] FIG. 1 shows a perspective view of a deposition
device according to an exemplary embodiment of the present
invention, and FIG. 2A to FIG. 2C show side views of a
deposition device according to an exemplary embodiment of
the present invention.

[0033] The deposition device 10 includes a deposition
source 100, an angle control member 200, and an angle con-
trol member driver 300.

[0034] The vacuum chamber is not shown in the figures for
better understanding and ease of description, and all compo-
nents shown in FIG. 1 and FIG. 2 are located in the vacuum
chamber. The deposition device 10 and a substrate (S) for
forming a thin film are located in the vacuum chamber. The
substrate (S) is arranged to face the deposition device 10. The
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substrate (S) can be deposited while moving relative to the
deposition device 10. When the substrate (S) is arranged in a
horizontal direction, the deposition device 10 may be sepa-
rately located beneath the substrate (S) to discharge the depo-
sition material, and when the substrate (S) is arranged in a
vertical direction, the deposition device 10 can be separately
located in a parallel direction with the substrate (S) (e.g., see
FIGS. 2A-3B). In the present exemplary embodiment of the
present invention, the deposition device 10 has been shown to
be separately arranged in the parallel direction with the sub-
strate (S), and for example, the substrate (S) can be separate
from the deposition device 10 extending in a vertical direc-
tion.

[0035] The deposition source 100 may be used for dis-
charging the deposition material and depositing the same on
the substrate (S), and the deposition source 100 includes a
space (not shown) for receiving the deposition material to be
deposited, which may include an organic material, therein.
The space for receiving the deposition material can be formed
with a ceramic material such as, for example, alumina
(A1,0,) or aluminum nitride (AIN) with excellent heat radia-
tion, but is not limited thereto, and can also be formed with
various materials having excellent heat radiation and thermal
resistance. A heater (not shown) formed to be attached to and
to surround an external side of the space for receiving the
deposition material can be provided to heat and vaporize the
received deposition material. A spray nozzle 110 for spraying
the deposition material that is vaporized or sublimated in the
inner space of the deposition source is located on one side of
the deposition source 100 facing the substrate (S).

[0036] The substrate (S) on which the deposition material
will be formed can be formed to be a quadrangle, and the
deposition source can be configured to be a linear deposition
source in which one or more spray nozzles 110 for discharg-
ing the deposition material may be linearly arranged on one
side of the substrate (S). As shown in FIG. 1, spray nozzles
110 can be arranged in a line, and the spray nozzles 110 can
also be disposed in multiple lines.

[0037] The angle control member 200 is on one side of the
deposition source 100 and is in a discharging path of deposi-
tion material discharged from the spray nozzle(s) 110 of the
deposition source 100 to control a discharging direction of the
spray nozzle(s) 110 (e.g., a final direction of the discharged
deposition material). When the deposition source 100 repre-
sents a linear deposition source as shown in FIG. 1, the angle
control member 200 can be formed in a length direction of the
linear deposition source, and located in the discharging path
of the deposition material. For example, angle control mem-
bers (200: 200a, 2005) are formed with two plate-type mem-
bers respectively on one of two long sides of the linear depo-
sition source (e.g., above and below the spray nozzle(s) 110).
At least a part of each of the plate-type members is bent
toward a direction of the spray nozzle 110, that is, to be in the
discharging path of the deposition material to control the
discharging direction of the deposition material (e.g., by
blocking some of the discharged deposition material). The
angle control member 200 is not limited to the form of the
present exemplary embodiment, and the angle control mem-
ber 200 is not limited to a specific form when it is disposed at
least partly in the deposition material path and controls the
direction of the deposition material discharged from the
deposition source 100 to be deposited on the substrate (S).
[0038] As shown in FIG. 2A, the deposition material is
sprayed through the angle control member 200 with a dis-
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charging angle (e.g., a predetermined discharging angle, oran
angle of the deposition material discharged) 61 and is then
deposited on the substrate (S). The deposition material
reaches the substrate (S) with a substantially constant angle
so the deposition material is formed to be a substantially
uniform thin film on the substrate (S). In this instance, the
discharging angle 01 represents an angle between a direction
(e.g., horizontally-axis direction in FIG. 2A) of the deposition
material discharging path and an outermost direction in
which the deposition material is scattered and is actually
spread (e.g., a fringe of the discharged deposition material).
[0039] The angle control member driver 300 is coupled to
the angle control member 200 and controls the angle control
member 200 to move forward and backward (e.g., in the
horizontal/y-direction of FIG. 2A) in the deposition material
discharging direction. Regarding the thin film forming pro-
cess for depositing the deposition material on the substrate
(S), the deposition material is deposited on many components
in the vacuum chamber in addition to the substrate (S) when
the process time (e.g., operation time) is passed (e.g., after
extended use). Particularly, the deposition material is gener-
ally deposited on the components in the deposition material
discharging path, such as the angle control member 200. As
shown in FIG. 2B and FIG. 2C, when the deposition material
is attached to be solidified on (e.g., builds up on) a part of the
angle control member 200 in the deposition material dis-
charging path, the discharging angle (e.g., 62 or 63) can be
changed.

[0040] In this instance, when the solidified, attached depo-
sition material (M) and the angle control member 200 are
moved backwards or forwards to control the discharging
angle (e.g., discharging angle 02 of FIG. 2B or discharging
angle 03 of FIG. 2C), the deposition material can be dis-
charged with the initial discharging angle (e.g., discharging
angle 01 of FIG. 2A) that is set before the attached material
(M) is attached/builds up. That is, since the angle control
member 200 moves backwards or forwards, the deposition
material can be formed with a substantially constant dis-
charging angle irrespective of the attached deposition mate-
rial (M) attached to the angle control member 200 during the
thin film forming process. A detailed description thereof will
be described with reference to an operation of the deposition
device and a method for forming a thin film according to an
exemplary embodiment of the present invention.

[0041] The angle control member driver 300 includes a
driver 310 for controlling the angle control member 200 to
move backwards or forwards in the discharging direction of
the deposition material, and a drive power provider 320 for
providing drive power for moving the driver 310 backwards
or forwards. A first side of the driver 310 is coupled to the
angle control member 200, and a second side of the driver 310
is coupled to the drive power provider 320 to move the angle
control member 200 backwards or forwards using the drive
power generated by the drive power provider 320. The drive
power provider 320 is coupled to one side of the deposition
source 100 in the drawing, although the present invention is
not limited thereto.

[0042] The angle control member driver 300 of the present
embodiment can be selected from among devices that are
available for linear movement such as, for example, a ball
screw type, a cylinder type, or an linear movement (LM)
guide type. For example, when the angle control member 200
adopts the cylinder type, the driver 310 is configured with a
device available for linear (e.g., back and forth, or backward
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and forward) movement inclusive of a cylinder and a piston,
and the drive power provider 320 can be configured with a
hydraulic pump or a pneumatic pump. In the case of the ball
screw type, the driver 310 is configured with a device avail-
able for linear movement, such as a ball screw bearing and a
ball screw lead, and the drive power provider 320 can be
configured with an electric motor for providing torque.
Detailed configurations of these types of drivers are known to
a person of ordinary skill in the art, who can change them in
various ways. Also, the angle control member driver 300 is
not limited to the above-described embodiments, and can be
other devices for controlling the angle control member 200 to
move backwards and forwards on a straight line.

[0043] As described above, the angle control member
driver 300 moves backward or forward depending on a pro-
cess time (e.g., an amount of process time elapsed), and it can
further include a controller (not shown) for controlling the
angle control member 200 to move backwards or forwards
according to the process time. The controller measures the
discharging angle of the deposition material by using a sensor
in real time, and when the discharging angle is changed (e.g.,
due to the attached material (M) attached to the angle control
member 200), the controller moves the angle control member
200 backward or forward to restore the discharging angle
(e.g., to the discharging angle 61 of FIG. 2A).

[0044] Also, the controller checks (e.g., through a simula-
tion process) the amount of the deposition material that is
attached to the angle control member 200 (e.g., attached
material (M)), depending on the process conditions (includ-
ing the process time, the deposition material, and the deposi-
tion material’s discharging angle controlled according to the
process time), and controls the discharging angle to maintain
the original angle (e.g., the discharging angle 61 of FIG. 2A)
by moving the angle control member 100 backward or for-
ward according to previously checked data.

[0045] FIGS. 3A and 3B show side views of a deposition
device 20 according to another exemplary embodiment of the
present invention, and FIGS. 4A and 4B show front views of
a deposition device 20 according to another exemplary
embodiment of the present invention.

[0046] Referring to FIG. 3A and FIG. 3B, a pair of cover
plates 400 can be coupled to first sides (e.g., front sides) of a
pair of angle control members 200a and 2005, and can be
located in the discharging path of the deposition material. The
cover plates 400 may be driven in a direction (e.g., in the
vertical direction, or the z-axis direction, shown in FIGS.
3A-4B) crossing the deposition material’s discharging direc-
tion, and may be used to control a size of a gap between the
pair of angle control members 200a and 2005 (e.g., between
the cover plates 400). For example, a pair of cover plates 400
are plate-shaped and are located on first sides of a pair of
angle control members 200a and 2005, and as shown in FIG.
3A and FIG. 3B, each of the cover plates 400 is physically
coupled to bent parts of the angle control members 2004 and
2005 (e.g., vertical parts of the angle control members 200a
and 2005, or parts extending substantially in the z-axis direc-
tion), wherein at least a part of the angle control members
200a and 2005 is bent toward the discharging path, thereby
enabling control of the discharge angle (e.g., the discharging
angle 04 of FIG. 3A or the discharging angle 05 of FIG. 3B)
formed due to the angle control members 200a and 2005.
[0047] As shown in FIG. 3A, it is possible to reduce a
discharging angle (e.g., the discharging angle 04) of the depo-
sition material by moving the pair of cover plates 400 to be
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closer to each other to reduce the gap between the pair of
angle control members 200a and 2005 (e.g., the gap between
the cover plates 400). As shown in FIG. 3B, it is possible to
increase the discharging angle (e.g., the discharging angle 65)
of the deposition material by moving the pair of cover plates
400 to be further from each other to increase the gap. By
controlling the cover plates 400, it is possible to further con-
trol the discharging angle of the deposition material without
moving the angle control member 200 backwards or for-
wards, or to control the discharging angle in a manner that
cannot be done by backward or forward movement of the
angle control member 200. The cover plates 400 can be
moved with respect to the angle control member 200 in link-
age with the angle control member 200 (e.g., corresponding
to a position of the angel control member 200).

[0048] The cover plate 400 can be separated into multiple
plates in the length direction of the deposition source 100
formed in a linear manner (e.g., the cover plate 400 may have
alength corresponding to length of the deposition source 100,
or the number of spray nozzles 110). For example, as shown
in FIG. 4A and FIG. 4B, a pair of cover plates 401 and 402 that
are formed on a pair of angle control members 200a and 20056
can be divided into two pairs of cover plates (401: 401q,
4015/402: 402a, 402b) in the length direction of the deposi-
tion source 100, wherein the divided cover plates (401q,
4015, 4024, 402b) are independently operable.

[0049] Referring to FIG. 4B, the pair of cover plates 401a
and 4024 move closer to each other to reduce a corresponding
discharging angle, and the pair of cover plates 4015 and 4025
move farther from each other to increase the discharging
angle of the deposition material. Further, the pair of cover
plates 401a and 402a can be independently operable (e.g.,
operated independently of each other and of cover plates 4015
and 4025).

[0050] An operation of a deposition device and a method
for manufacturing an OLED display according to an exem-
plary embodiment of the present invention will now be
described.

[0051] First, a substrate (S) is placed in a vacuum chamber
(not shown), and oriented to face the deposition source 100
discharging the deposition material. The deposition material
ofthe deposition source 100 is heated to be vaporized, and as
shown in FIG. 2A, the deposition material is discharged
through the spray nozzle(s) 110. The discharged deposition
material reaches the substrate (S) to form a thin film thereon.
The discharged deposition material is discharged (e.g., con-
stantly discharged) with a discharging angle (e.g., a constant
predetermined discharging angle) 61 corresponding to con-
trol of the angle control member 200.

[0052] While the deposition material is discharged on the
substrate (S) to form a thin film, the deposition material is
deposited on the substrate (S) and also on the angle control
member 200 in the discharge path of the deposition material.
As shown in FIG. 2B, when some of the deposition material
is deposited on a part of the angle control member 200 and
then solidified (e.g., deposition material (M)), the discharging
angle 062 can be changed. The discharging angle 62 may be
reduced by the deposition material (M) attached to the angle
control member 200, and when the angle control member
driver 300 causes the angle control member 200 to move
backward to reduce the distance between the angle control
member 200 and the spray nozzle 110, the discharging angle
02 is increased. The discharging angle 62 may be controlled
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to be equivalent to the discharging angle 61 of the earlier stage
of'the process by increasing the discharging angle 62 reduced
by the attached material (M).

[0053] As the thin film forming process progresses (e.g., as
process time increases), as shown in FIG. 2C, the attached
deposition material (M) further builds up on the angle control
member 200, and the discharging angle 03 of the deposition
material is further reduced. In this instance, when the angle
control member driver 300 causes the angle control member
200 to move farther back, the distance between the angle
control member 200 and the spray nozzle 110 is further
reduced, and the discharging angle 63 is increased so that the
discharging angle 63 may be equivalent to the discharging
angle 01 of the earlier stage of the process, thereby compen-
sating for the buildup of the deposition material (M).

[0054] As described, when the discharging angle of the
deposition material is changed by the deposition material (M)
attached to the angle control member 200 during the thin film
forming process, the angle control member 200 is controlled
to move backward as the process time is passed so that the
discharging angle is maintained to be constant (e.g.,
01=02=03). Therefore, a substantially uniform thin film is
deposited on the substrate (S).

[0055] In addition, the process time, the amount of the
deposition material (M) attached to the angle control member
200, and the control ofthe discharging angle of the deposition
material corresponding to the amount of process time (e.g.,
the number of minutes since a most recent maintenance of the
manufacturing equipment) can be checked through the simu-
lation process, and the angle control member 200 can be
automatically and regularly adjusted according to the process
time through the checked information.

[0056] Forexample, when the deposition material is depos-
ited on the substrate (S) to form the thin film, it is checked
whether the discharging angle is reduced because of the depo-
sition material (M) attached to the angle control member 200
each time a unit of the process time passes, the angle control
member 200 is controlled to move backward by a unit of
length according to the process time elapsed to improve the
thin film forming process.

[0057] The deposition material desirably includes an
organic material for forming an organic emission layer, that
is, for forming subpixels for displaying red (R), green (G),
and blue (B) in the OLED display.

[0058] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims, and their equivalents.

What is claimed is:

1. A deposition device comprising:

a deposition source for discharging a deposition material to
be deposited on a substrate;

an angle control member at least partly in a discharging
path of the deposition material for controlling a dis-
charging angle of the deposition material; and

an angle control member driver coupled to the angle con-
trol member, the angle control member driver for mov-
ing the angle control member in a discharging direction
of the deposition material to control the discharging
angle.
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2. The deposition device of claim 1, wherein the deposition
source comprises a spray nozzle for discharging the deposi-
tion material, and

wherein the angle control member comprises a pair of

angle control members each located on a long side of the
deposition source and extending in a length direction of
the deposition source.

3. The deposition device of claim 2, further comprising a
pair of cover plates each on a side of a respective one of the
pair of angle control members,

wherein the pair of cover plates are configured to move in

a direction crossing the discharging direction to control
a gap between the pair of cover plates.

4. The deposition device of claim 3, wherein a movement
of the cover plate corresponds to a movement of the angle
control member.

5. The deposition device of claim 3, wherein the pair of
cover plates comprises at least two pairs of cover plates adja-
cent one another in the length direction of the deposition
source.

6. The deposition device of claim 5, wherein each of the
cover plates of the at least two pairs of cover plates is inde-
pendently operable.

7. The deposition device of claim 1, wherein the angle
control member driver comprises a ball screw drive, a cylin-
der drive, or a linear motion guide drive.
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8. The deposition device of claim 1, further comprising a
controller for controlling the angle control member driver to
move the angle control member according to a process con-
dition.

9. A method for manufacturing an organic light emitting
diode display, the method comprising:

facing a substrate toward a deposition source for discharg-

ing a deposition material; and

forming a thin film on the substrate by discharging the

deposition material on the substrate,

wherein the forming of the thin film on the substrate com-

prises controlling a discharging angle of the deposition
material by moving an angle control member with
respect to the deposition source, the angle control mem-
ber being partly in the discharging path of the deposition
material.

10. The method of claim 9, wherein the moving the angle
control member comprises moving the angle control member
toward the deposition source at a rate corresponding to an
amount of process time passed.

11. The method of claim 9, wherein the deposition material
comprises an organic material for forming an organic emis-
sion layer, and

wherein the thin film comprises the organic emission layer.

* * % Ed *



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
ShEREESE

BEG®F)

TREEERE IR , ATHHEINREER AR, ARG
Wi, ELEDENRM BN ES , BT EHITRM R BER
AR AN A E R4 IR ) 25 A IR 04 IR ) R R B A R 4
f, BTREINRT BTG M B3 A EESEAURHERAE,

MREENERAEFEENRE-NEE RRNEE

US20130217158A1

US13/615275

FHER

LEE , SANG-WOO

=EDISPLAY CO., LTD.

LEE SANG WOO

LEE, SANG-WOO

HO1L51/56

C23C16/44 C23C14/24 C23C14/54 HO1L21/02271

1020120017419 2012-02-21 KR

US8889551

Espacenet

2013-08-22

2012-09-13

200b 200a

200

patsnap


https://share-analytics.zhihuiya.com/view/d630dc2e-5b4a-4972-bfb3-577f0db188ad
https://worldwide.espacenet.com/patent/search/family/048959571/publication/US2013217158A1?q=US2013217158A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130217158%22.PGNR.&OS=DN/20130217158&RS=DN/20130217158

