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7) ABSTRACT

A deposition apparatus includes a stage and a deposition
module. The stage holds a substrate. The deposition module
faces the substrate. The stage relatively moves in a direction
relative to the deposition module. The deposition module
includes a first feeding unit and a first light exposure unit. The
first feeding unit sprays a first raw material toward the sub-
strate. The first light exposure unit is disposed on at least one
side of the first feeding unit and provides light to the at least
one raw material sprayed on the substrate.
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DEPOSITION APPARATUS AND METHOD OF
MANUFACTURING ORGANIC LIGHT
EMITTING DISPLAY APPARATUS BY USING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2013-0087602,
filed on Jul. 24, 2013 in the Korean Intellectual Property
Office, the disclosure of which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to a deposition appa-
ratus and a method of manufacturing an organic light emitting
display apparatus by using the same.

DISCUSSION OF RELATED ART

[0003] Organic Light Emitting Diode Displays (OLEDs)
may be classified into passive matrix OLEDs in which each
pixel has no switching element, and active matrix OLEDs in
which each pixel has a switching element formed by using a
thin film transistor (TFT). The structure of active matrix
OLEDs prevents an organic light-emitting unit formed of an
organic material from becoming oxidized or deteriorating
due to contact with oxygen and moisture using an encapsu-
lating layer. The encapsulating layer seals the organic light-
emitting unit, thereby preventing the organic light-emitting
unit from being oxidized.

SUMMARY

[0004] According to an exemplary embodiment of the
present invention, a deposition apparatus includes a stage and
a deposition module. The stage holds a substrate. The depo-
sition module faces the substrate. The stage relatively moves
in a direction relative to the deposition module. The deposi-
tion module includes a first feeding unit and a first light
exposure unit. The first feeding unit sprays a first raw material
toward the substrate. The first light exposure unit is disposed
on at least one side of the first feeding unit and provides light
to the at least one raw material sprayed on the substrate.
[0005] According to an exemplary embodiment of the
present invention, a deposition apparatus includes a chamber,
astage, and a deposition module. The stage and the deposition
module are positioned in the chamber. The stage holds a
substrate. The deposition module faces the substrate. The
stage relatively moves in a direction relative to the deposition
module, The deposition module includes a plurality of feed-
ing units and a plurality of light exposure units. Each feeding
unit and each light exposure unit are alternately arranged
along the direction. Fach feeding unit sprays a raw material
toward the substrate. Each light exposure unit provides light
to the raw material sprayed on the substrate.

[0006] According to an exemplary embodiment of the
present invention, a method of manufacturing an organic light
emitting display apparatus is provided. A substrate is loaded
on a stage. The stage is relatively moved relative to a deposi-
tion module between time T1 and time T2. The deposition
module sprays a first raw material and a second raw material
to the substrate. The deposition module is controlled to spray,
at the time T1, the first raw material on a first part of the
substrate. The deposition module is controlled to spray, at the
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time T2, the second raw material on first material deposited
on the first part of the substrate. The deposition module is
controlled to spray, at the time T2, the first raw material on a
second part of the substrate. The deposition module is con-
trolled to provide, immediately after the time T1 and before
the time 12, light to the first material deposited on the first part
of the substrate, The time T1 precedes the time T2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features of the present invention
will become more apparent by describing in detail exemplary
embodiments thereof with reference to the accompanying
drawings of which:

[0008] FIG. 1 shows a deposition apparatus according to an
exemplary embodiment of the present invention;

[0009] FIGS. 2A and 2B are schematic views of the stage
and deposition module of FIG. 1;

[0010] FIG. 3 is an expanded view of a portion of FIG. 1;
[0011] FIGS. 4 to 6 shows various arrangements of a stage
and a deposition module of a deposition apparatus according
to an exemplary embodiment of the present invention;
[0012] FIG. 7 shows a deposition apparatus according to an
exemplary embodiment of the present invention;

[0013] FIGS. 8A to 8C are schematic views of the stage and
deposition module of FIG. 7;

[0014] FIG. 9 shows various arrangements of a stage and a
deposition module of a deposition apparatus according to an
exemplary embodiment of the present invention;

[0015] FIG. 10 is a schematic cross-sectional view of an
organic light-emitting display device manufactured using a
deposition apparatus according to an exemplary embodiment
of the present invention; and

[0016] FIG. 11 is an expanded view of portion F of FIG. 10.
DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS
[0017] Exemplary embodiments of the present invention

will be described below in detail with reference to the accom-
panying drawings. However, the present invention may be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. In the drawings,
the thickness of layers and regions may be exaggerated for
clarity. It will also be understood that when an element is
referred to as being “on” another element or substrate, it may
be directly on the other element or substrate, or intervening
layers may also be present. Like reference numerals may refer
to the like elements throughout the specification and draw-
ings,

[0018] FIG. 1 shows a deposition apparatus according to an
exemplary embodiment of the present invention.

[0019] Referring to FIG. 1, a deposition apparatus 100
according to an exemplary embodiment of the present inven-
tion includes a chamber 110, a stage 120, and a deposition
module 130. The stage 120 and the deposition module 130 are
arranged in the chamber 110.

[0020] The chamber 110 includes a space in which a sub-
strate S is processed. The space may be sufficiently wide to
allow the substrate S to be housed and processed therein. The
space may also allow the substrate S to move in the chamber
110 in a direction represented by an arrow. The chamber 110
may have, but is not limited to, a cylindrical or a hexahedronal
shape. The chamber 110 may have any shape that corresponds
to the shape of the substrate S. Although not shown, an open-
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ing for loading and unloading the substrate S may be formed
in at least one side of the chamber 110.

[0021] A stage 120 is arranged in the chamber 110. The
substrate S is arranged on and supported by the stage 120.
While the substrate S is on the stage 120, the stage 120 may
move in a certain direction, for example, in a length direction
of the substrate, in the chamber 110.

[0022] The deposition module 130 is arranged under the
stage 120 to face the substrate S. The deposition module 130
and the stage 120 may move relative to each other.

[0023] The deposition module 130 includes a feeding unit
140, a discharge unit 150, and a light exposure unit 160.
[0024] Thefeeding unit 140 sprays at least one raw material
toward the substrate S. The feeding unit 140 may spray a
gaseous raw material for depositing the raw material on the
substrate S. For example, the raw material may include a
monomer to form an organic layer on the substrate S. The raw
material may also be sprayed toward a layer formed on the
substrate S.

[0025] The light exposure unit 160 is installed on at least
one side of the feeding unit 140 and emits light, for example,
ultraviolet rays toward the substrate to cure the raw material.
The meaning of cure may be defined as a causing the sprayed
raw material to be hardended. The light exposure unit 160 is
arranged in the downstream part of the moving path of the
stage 120 with respect to the deposition module 130. Such
downstream arrangement of the light exposure unit 160
enables the light exposure unit 160 to cure the sprayed raw
material after the raw material is sprayed on the substrate S.
Thus, it is possible to prevent the sprayed raw material from
flowing before the raw material is cured at the correct part of
the substrate S. The light exposure unit 160 may include, but
is not limited to, an ultraviolet lamp or a light-emitting diode.
[0026] The discharge unit 150 is arranged around the feed-
ing unit 140 and discharges the raw material that is not depos-
ited on the substrate S. While the discharge unit 150 moves in
the direction represented by an arrow, the remaining raw
material not deposited on the substrate S is discharged from
the chamber 110. The discharge unit 150 is arranged at both
sides of the feeding unit 140. However, the embodiment is not
limited thereto and the discharge unit 150 may fully or par-
tially wrap around the feeding unit 140.

[0027] FIGS. 2A and 2B are schematic views of the stage
and deposition module of FIG. 1. Referring to FIGS. 2A and
2B, the stage 120 moves in one direction (unidirectionally)
with respect to the deposition module 130, and the feeding
unit 140 of the deposition module 130 sprays the raw material
toward the substrate S.

[0028] Partofthe raw material sprayed toward the substrate
S is deposited on the substrate S but other part thereof is not
deposited on the substrate S and may remain suspended in the
chamber 110. This raw material that remains suspend in the
chamber 110 may be deposited on the nozzle of the feeding
unit 140, the light exposure unit 160, and the inner wall of the
chamber 110, which may decrease the deposition efficiency.
The discharge unit 150 is arranged around the feeding unit
140 to discharge the sprayed raw material not deposited on
the substrate S from the chamber 110 before the sprayed raw
material is deposited on other parts. Thus, the arrangement of
the discharge unit 150 increases the deposition efficiency.
[0029] Referring to FIG. 2A, the feeding unit 140 sprays
the raw material toward the section A of the substrate S. The
stage 120 moves in the direction along the arrow, and thus the
section A of the substrate S on which the raw material is
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deposited is positioned to face the light exposure unit 160 as
shown in FIG. 2B. The light exposure unit 160 emits ultra-
violet rays toward the section A on which the raw material is
deposited and cures the raw material. As such, by curing the
raw material immediately after spraying the same, it is pos-
sible to increase the deposition efficiency.

[0030] FIG. 3 is an expanded view of a portion of FIG. 1.
Referring to FIG. 3, the light exposure unit 160 is installed at
one side ofthe discharging unit 150. The discharging unit 150
and the light exposure unit 160 have different heights from
each other. For example, an end 160a of the light exposure
unit 160 is further away from the substrate S compared to the
end 140 of the discharging unit 150. Thus, such different
heights of the discharging unit 150 and the light exposure unit
160 may prevent the raw material sprayed from the feeding
unit 140 from becoming cured by the light emitted from the
light exposure unit 160 before the raw material sprayed from
the feeding unit 140 reaches the substrate S. A sidewall 170 of
the discharge unit 150, defined by the different heights, serves
to prevent the light exposure unit 160 from curing the raw
material flying toward the substrate S. The feeding unit 140
and the discharging unit 150 have substantially the same
height, and the discharging unit is positioned between the
feeding unit 140 and the light exposure unit 160. The structure
of the discharge unit 150 is not limited thereto, and may be
implemented in various forms. The light provided from the
light exposure unit 160 may be blocked in various ways. For
example, although not shown, the light exposure unit 160
may include a structure for blocking light protruding toward
the substrate S at the edge of the light exposure unit 160.
[0031] FIGS. 4 to 6 show various arrangements of a stage
and a deposition module of a deposition apparatus according
to an exemplary embodiment of the present invention. For the
convenience of description, a chamber corresponding to the
chamber 110 of FIG. 1 is not shown in FIGS. 4 to 6 and related
descriptions are omitted.

[0032] Intheabove-described embodiment, the stage 120 is
arranged in an upper area of the chamber 110 and the depo-
sition module 130 is arranged in a lower area of the chamber
110, and the stage 120 moves relative to the deposition mod-
ule 130. However, the arrangement and relative movement of
the stage 120 and the deposition module 130 are not limited
thereto and may be changed.

[0033] For example, referring to FIG. 4, the substrate S is
arranged on atop surface of a stage 120 A, and the feeding unit
140 sprays a raw material downwardly toward the substrate S.
Referring to FIGS. 5A and 5B, a stage 120B or 120C is fixed
and a deposition module 130B or 130C move relative to the
stage 120B or 120C in a direction along an arrow. Moreover,
although not shown, the stages 120 and 120A to 120C and the
deposition modules 130 and 130A to 130C may all be mov-
able.

[0034] On the other hand, the stage 120 and the deposition
module 130, and 130A to 130C relatively move in one direc-
tion (unidirectional motion) in the exemplary embodiments
as described above. However, the present invention is not
limited thereto, and the stage 120D and a deposition module
130D may relatively move in two directions (bidirectional
motion) as shown in FIG. 6. In the latter case, since the
position ofthe downstream part of the relative movement path
varies according to a movement direction when the feeding
unit 140 is in a reference position, light exposure units 160
and 161 are arranged at both sides of the feeding unit 140 as
shown in FIG. 6.
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[0035] FIG.7 shows a deposition apparatus according to an
exemplary embodiment of the present invention.

[0036] Referring to FIG. 7, a deposition apparatus 200
includes a chamber 210, a stage 220, and a deposition module
230. The chamber 210 and the stage 220 are substantially the
same as those described in the foregoing embodiment.
[0037] The deposition module 230 includes a plurality of
feeding units 241 to 243, a plurality of discharge units 251 to
253, and a plurality of light exposure units 261 to 263. For the
convenience of description, three feeding units 241 to 243,
three discharge units 251 to 253, and three light exposure
units 261 to 263 are arranged. The deposition module 230 is
not limited thereto, and may include two, four, or more feed-
ing units, discharge units, and light exposure units, for
example.

[0038] The feeding units 241 to 243, the discharge units
251 to 253, and the light exposure units 261 to 263 are
successively arranged in a length direction of a substrate S.
The length direction of the substrate S is defined as a direction
parallel to a relative movement path between the substrate S
and the deposition module 230. While the stage 220 support-
ing the substrate S moves relative to the deposition module
230, spraying, discharge. and curing of a raw material are
repetitively performed. Since each of the spraying and curing
of the raw material is performed several times along the
length direction of the substrate S, it is possible to decrease a
process time and prevent the nozzles of the feeding units 241
to 243 from being clogged.

[0039] FIGS. 8A to 8C are schematic views of the stage 200
and the deposition module 230 of FIG. 7. A deposition pro-
cess will be described below with reference to FIGS. 8A to
8C.

[0040] Referring to FIG. 8A, the first feeding unit 241
sprays a first raw material toward section AA. Part of the first
raw material that is not deposited on the substrate S is dis-
charged from the chamber 210 by the first discharge unit 251.
As the stage 220 moves in a direction indicated by an arrow,
section AA of the substrate S is positioned to face the first
light exposure unit 261 and the first raw material deposited on
section AA is cured by ultraviolet rays emitted by the first
light exposure unit 261.

[0041] As the stage 220 continuously moves in the direc-
tion indicated by the arrow, section M of the substrate S is
positioned to face a second feeding unit 242 as shown in FIG.
8B. The second feeding unit 242 sprays a second raw material
onto the first raw material deposited on section AA of the
substrate S. Part of the second raw material that is not depos-
ited on section AA of the substrate S is discharged from the
chamber 210 by the second discharge unit 252. As the stage
220 continuously moves in the direction indicated by the
arrow, section AA of the substrate S is positioned to face a
second light exposure unit 262 and the second raw material
deposited on section AA is cured by ultraviolet rays that are
emitted by the second light exposure unit 262.

[0042] As the stage 220 continuously moves in the direc-
tion indicated by the arrow, section AA of the substrate S is
positioned to face a third feeding unit 243 as shown in FIG.
8C. The third feeding unit 243 sprays a third raw material onto
the second raw material deposited on section AA of the sub-
strate S. Part of the third raw material that is not deposited on
section AA of the substrate S is discharged from the chamber
210by the third discharge unit 253. As the stage 220 continu-
ously moves in the direction indicated by the arrow, section
AA of the substrate S is positioned to face a third light expo-
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sure unit 263 and the third raw material deposited on section
AA is cured by ultraviolet rays that are emitted by the third
light exposure unit 263. The first to third raw materials may be
the same or different materials.

[0043] As described above, the deposition module 230 may
perform the deposition, discharge, and curing processes sev-
eral times by using the feeding units 241 to 243, the discharge
units 251 to 253, and the light exposure units 261 to 263.
Accordingly, it is possible to prevent the feeding units 241 to
243 from being clogged by performing the deposition, dis-
charge, and curing processes several times. For example,
when the thickness of a thin film to be deposited is large, such
cyclic process may prevent a sprayed raw material from clog-
ging the feeding units 241 to 243. Moreover, it is possible to
decrease an amount of light exposure of each of the light
exposure units 261 to 263, and thus, it is possible to complete
curing without use of much electric power.

[0044] Although FIGS. 8A to 8C describe an exemplary
embodiment where the stage 220 and the deposition module
230 move in one direction, the relative movement between the
stage 220 and the deposition module 230 is not limited
thereto. For example, the stage 220A may move in two direc-
tions relative to the deposition module 230A as shown in FIG.
9. In this case, since the position of the downstream part of the
relative movement path varies according to a movement
direction when the feeding units 241 to 243 are in reference
positions, the light exposure units 261 to 264 are arranged at
both sides of the feeding units 241 to 243.

[0045] For the convenience of description, the present
invention is described how a deposition process using an
exemplary deposition apparatus according to the present
invention occurs on the section AA of the substrate S. Such
deposition process may simultaneously occur at other sec-
tions of the substrate S in an exemplary deposition apparatus
to increase the deposition efficiency. As shown in FIGS. 8A to
8C, the feeding units 241 to 243 each sprays a gaseous raw
material toward its corresponding section of the substrate S at
the same time.

[0046] The stages 220 and 220A are arranged in a lower
part of a chamber and thus the deposition modules 230 and
230A may spray raw materials upwardly and cure them from
the substrate S. The stages 220 and 220A are fixed and the
deposition modules 230 and 230A move relative to the stages
220 and 220A. The present invention is not limited thereto,
and the arrangements and relative movements of a stage and
a deposition module may be changed.

[0047] FIG. 10 is a schematic cross-sectional view of an
organic light-emitting display apparatus that is manufactured
using a deposition apparatus according to an exemplary
embodiment of the present invention, and FIG. 11 is an
expanded view of portion F of FIG. 10.

[0048] Referring to FIGS. 10 and 11, the organic light
emitting display apparatus 10 is formed on a substrate S. The
substrate S may be formed of a glass, plastic, or metal mate-
rial.

[0049] The upper part of the substrate S is planar, and a
buffer layer 31 that contains an insulating material to prevent
moisture and foreign materials from permeating is formed on
the substrate S.

[0050] A thin film transistor (TFT) 40, a capacitor 50, and
an organic light emitting device 60 are formed on the buffer
layer 31. The TFT 40 includes an active layer 41, a gate
electrode 42, and source/drain electrodes 43. The light emit-
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ting device 60 includes a first electrode 61, a second electrode
62, and an intermediate layer 63.

[0051] For example, the active layer 41 is formed in a
certain pattern on the buffer layer 31. The active layer 41 may
contain an inorganic semiconductor material such as silicon,
an organic semiconductor material, or an oxide semiconduc-
tor material, and may be formed by injecting a p-type or
n-type dopant.

[0052] A gate insulating layer 32 is formed on the active
layer 41. A gate electrode 42 is formed on the gate insulating
layer 32 to match the active layer 41. An interlayer insulating
layer 33 is formed to cover the gate electrode 42 and the
source/drain electrodes 43 are formed on the interlayer insult-
ing layer 33 to be in contact with a certain region of the active
layer 41. A passivation layer 34 is formed to cover the source/
drain electrodes 43 and a separate insulating layer be further
formed on the passivation layer 34 to achieve planarization of
the TFT 40.

[0053] A first electrode 61 is formed on the passivation
layer 34. The first electrode 61 is formed to be electrically
connected to any one of the source/drain electrodes 43. In
addition, a pixel defining layer 35 is formed to cover the first
electrode 61. An opening 64 is formed in the pixel defining
layer 35, and the intermediate layer 63 including an organic
light emitting layer is formed in the region defined by the
opening 64. The second electrode 62 is formed on the inter-
mediate layer 63.

[0054] An encapsulation layer 70 is formed on the second
electrode 62. The encapsulation layer 70 may contain an
organic material or an inorganic material and have a structure
in which an organic material and an inorganic material are
alternately stacked.

[0055] The encapsulation layer 70 may be formed by using
an exemplary deposition apparatus according to the present
invention. For example, the encapsulation layer 70 is formed
when the substrate S passes through a chamber of an exem-
plary deposition apparatus according to the present invention.
[0056] The encapsulation layer 70 includes an inorganic
layer 71 and an organic layer 72. The inorganic layer 71
includes a plurality of layers 71a to 71¢, and the organic layer
72 includes a plurality of layers 72a to 72¢. The organic layers
72a to 72¢ are formed using an exemplary deposition appa-
ratus according to the present invention. For example, when
the exemplary deposition apparatus corresponds to the depo-
sition apparatus 200 of FIG. 7, the deposition apparatus 200
includes the feeding units 241 to 243, the discharge units 251
to 253, and the light exposure units 261 to 263 and the depo-
sition processes are performed on the moving substrate S
moves to form the organic layers 72a to 72¢ to in a desired
thickness.

[0057] However, the present inventionis not limited thereto
and it is possible to form other insulating layers such as an
inorganic layer 71, a buffer layer 31, a gate insulating layer
32, an interlayer insulating layer 33, a passivation layer 34,
and a pixel defining layer 35 using an exemplary deposition
apparatus according to the present invention. Various thin
layers such as an active layer 41, a gate electrode 42, a
source/drain electrode 43, a second electrode 61, an interme-
diate layer 63, and a second electrode 62 is also formed using
an exemplary deposition apparatus according to the present
invention.

[0058] Using a deposition apparatus according to the
present invention increases the deposition efficiency in manu-
facturing an organic light-emitting display apparatus.
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[0059] While the present invention has been shown and
described with reference to exemplary embodiments thereof,
it will be apparent to those of ordinary skill in the art that
various changes in form and detail may be made therein
without departing from the spirit and scope of the inventive
concept as defined by the following claims.

What is claimed is:

1. A deposition apparatus comprising:

a stage configured to hold a substrate; and

a deposition module configured to face the substrate,

wherein the stage relatively moves in a direction relative to
the deposition module, and the deposition module com-
prises:

a first feeding unit configured to spray a first raw material
toward the substrate, and

afirst light exposure unit disposed on at least one side of the
first feeding unit and configured to provide light to the
first raw material sprayed on the substrate,

2. The deposition apparatus of claim 1, further comprising

a chamber, wherein the stage and the deposition module are
positioned in the chamber, wherein the deposition module
further comprises a first discharge unit interposed between
the first feeding unit and the first light exposure unit and
configured to discharge from the chamber some of the first
raw material sprayed from the first feeding unit.

3. The deposition apparatus of claim 2, wherein the first
light exposure unit is disposed in a downstream part of the
direction in which the stage relatively moves relative to the
deposition module.

4. The deposition apparatus of claim 2, wherein the first
discharge unit and the first light exposure unit have different
heights from each other.

5. The deposition apparatus of claim 4, wherein an end of
the light exposure unit is further distant from the substrate
than an end of the feeding unit.

6. The deposition apparatus of claim 2, wherein the depo-
sition module further comprises:

a second feeding unit disposed on the first light exposure
and configured to spray a second raw material toward the
substrate; and

asecond light exposure unit disposed on at least one side of
the second feeding unit and configured to provide light
to the second raw material sprayed on the substrate.

7. The deposition apparatus of claim 6, further comprising

a second discharge unit interposed between the second feed-
ing unit and the second light exposure unit and configured to
discharge from the chamber some of the second raw material
sprayed from the second feeding unit.

8. The deposition apparatus of claim 2, wherein the feeding
unit sprays downwardly the first raw material toward the
substrate.

9. The deposition apparatus of claim 2, wherein the feeding
unit sprays upwardly the first raw material toward the sub-
strate.

10. The deposition apparatus of claim 2, wherein the stage
is fixed and the deposition module moves opposite to the
direction.

11. The deposition apparatus of claim 2, wherein the depo-
sition module is fixed and the stage moves in the direction.

12. The deposition apparatus of claim 2, wherein the direc-
tion includes at least one direction.

13. The deposition apparatus of claim 2, wherein the first
raw material is substantially the same as the second raw
material.
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14. A deposition apparatus comprising;

a chamber;

a stage positioned in the chamber and configured to hold a

substrate; and

a deposition module positioned in the chamber and con-

figured to face the substrate,

wherein the stage relatively moves in a direction relative to

the deposition module, and

the deposition module comprises:

aplurality of feeding units, each feeding unit configured
to spray a raw material toward the substrate; and

a plurality of light exposure units, each light exposure
unit configured to provide light to the raw material
sprayed on the substrate,

wherein each feeding unit and each light exposure unit
are alternately arranged along the direction.

15. The deposition apparatus of claim 14, wherein the
deposition module further comprises a plurality of discharge
units, each discharge unit interposed between each feeding
unit and each light exposure unit and configured to discharge
from the chamber some ofthe raw material sprayed from each
feeding unit.

16. The deposition apparatus of claim 15, wherein each
light exposure unit is disposed in a downstream part of the
direction in which the stage relatively moves relative to the
deposition module.

17. A method of manufacturing an organic light emitting
display apparatus, the method comprising:

loading a substrate on a stage;

relatively moving the stage relative to a deposition module

between time T1 and time T2, wherein the deposition
module is configured to spray a first raw material and a
second raw material to the substrate;

controlling the deposition module to spray, at the time T1,

the first raw material on a first part of the substrate;
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controlling the deposition module to spray, at the time T2,
the second raw material on first material deposited onthe
first part of the substrate;
controlling the deposition module to spray, at the time T2,
the first raw material on a second part of the substrate;
controlling the deposition module to provide, immediately
after the time T1 and before the time T2, light to the first
material deposited on the first part of the substrate,
wherein the time Ti precedes the time T2.
18. The method of claim 17, wherein the first material is
substantially the same as the second material.
19. The method of claim 17, further comprising:
relatively moving the stage relative to the deposition mod-
ule between the time T2 and a time T3, wherein the
deposition module is further configured to spray a third
raw material to the substrate;
controlling the deposition module to spray, at the time T3,
the first raw material on a third part of the substrate;
controlling the deposition module to spray, at the time T3,
the second raw material on first raw material deposited
on the second part of the substrate;
controlling the deposition module to spray, at the time T3,
the third raw material on the second raw material on the
first part of the substrate;
controlling the deposition module to provide, immediately
after the time T2 and before the time T3, light to the first
raw material deposited on the third part of the substrate
and the second raw material deposited on the second
part,
wherein the time T2 precedes the time T3.
20. The method of claim 19, wherein the first raw material,
the second raw material, and the third raw material are sub-
stantially the same as each other.
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