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Description
BACKGROUND
Field of the Disclosure

[0001] The disclosure generally relates to a coating
module, and more particularly, to a coating module able
to change the plates thereof.

Description of Related Art

[0002] Inrecent years, in industrial processes, a coat-
ing device is often used to perform film-coating process,
for example to form a raw strip on a ceramic capacitor or
to coat optical protection film on a substrate. Taking a
slot-type coating device as an example, the slot-type
coating device is suitable for a film-coating process of
large area. The coating device has a restrictor, and liquid
is conveyed into the coating device by a measuring pump,
and then outflows from a slot outlet of the coating device.
The measuring pump can provide a stable supply of lig-
uid. Therefore, the degree of uniformity for the coating
liquid of the coating device will depend on the smooth-
ness of the surface of the restrictor.

[0003] The coating device is generally formed by using
two stainless steel modules to hold a shim. The shim has
a restrictor and a diversion structure connecting the re-
strictor thereon, in which the diversion structure is, for
example, a flow channel or a manifold so as to guide the
liquid into the restrictor. The diversion structure mainly
includes three types: T-die type structure, fishtail type
structure and coat-hanger type structure. The processing
and fabrication of the T-die type structure are more easily
and able to make the flow rate of the liquid uniformly
distributed, but the liquid is easy to form residue at the
end of the manifold. The fishtail type structure enables
the liquid to be uniformly spread in the flow channel, but
the liquid is easy to form a recirculation zone in the di-
version structures to affect the flow rate. The coat-hanger
type structure can reduce the problems for the T-die type
structure and the fishtail type structure to respectively
produce the residue zone or the recirculation zone, but
they are disadvantageous in complicate design and high-
er production cost. Therefore, the film-coating process
usually employs a coating device with different diversion
structure according to the coating liquid characteristic
and the coating method, which makes a coating device
very difficult to be shared for different film-coating proc-
esses.

[0004] On the other hand, in order to uniformly coating
with a liquid by a coating device, the surface of the shim
used to form the diversion structure and the restrictor,
particularly the surface of the restrictor, must have high
smoothness. Therefore, the shim requires lapping and
polishing to increase the surface smoothness thereof.
And, if the shim has a diversion structure with more com-
plicate design, the shim needs for additional machining

10

15

20

25

30

35

40

45

50

55

on each processing surface followed by lapping and pol-
ishing, so that the liquid can flow on the shim uniformly.
These processes increase the manufacturing cost of the
coating device. Further, when the restrictor of such a
coating device gets worn, it is necessary to replace the
shim to ensure the uniformity of the coating fluid. Thus,
such a coating device has higher manufacturing costs,
which accordingly indirectly increases the production
cost of the products by using these coating devices for
film-coating process.

SUMMARY OF THE DISCLOSURE

[0005] Accordingly, the disclosure is directed to a coat-
ing module with lower production cost and better reusa-
bility.

[0006] The disclosure provides a coating module suit-
able for coating a liquid onto a substrate and includes
two plates and a diversion structure, in which there is a
slot between the plates, an end of the slot has a slot inlet,
the other end of the slot has a slot outlet, and one of the
plates has an injecting port. The diversion structure
makes the injecting port communicated with the slot inlet,
in which the liquid is configured to enter the diversion
structure via the injecting port, then flow to the slot inlet
through the diversion structure, then flow into the slot via
the slot inlet, and then outflow from the slot via the slot
outlet to be coated onto the substrate.

[0007] Inanembodimentofthe disclosure, the material
of the plates includes silicon wafer or glass.

[0008] In an embodiment of the disclosure, the diver-
sion structure includes a diversion inlet, a diversion chan-
nel and a manifold. The diversion inlet is communicated
with the injecting port, the diversion channel is commu-
nicated with the diversion inlet, and the manifold makes
the diversion channel communicated with the slot inlet,
and the liquid is configured to uniformly flow to the slot
inlet via the manifold.

[0009] In an embodiment of the disclosure, the diver-
sion structure has a diversion pattern, and the diversion
pattern is located on the diversion channel for guiding
the liquid flowing on the diversion channel.

[0010] In an embodiment of the disclosure, the diver-
sion pattern includes a shunting island and the shunting
island is located at the slot outlet.

[0011] Inanembodiment of the disclosure, the coating
module further includes two fixtures for fixing the plates
between the fixtures, in which the injecting portis located
on one of the fixtures, and the diversion structure is
formed by a part of one of the fixtures and makes the
injecting port communicated with the slot inlet.

[0012] Inanembodiment of the disclosure, each of the
fixtures has a positioning groove, and the plates are de-
tachably disposed in the positioning grooves to form the
slot.

[0013] Inanembodiment of the disclosure, each of the
fixtures has a plurality of apertures, a vacuum chamber
and a vacuum channel, the apertures are located on the
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positioning grooves and communicated with the vacuum
chamber, the vacuum chamber is communicated with
the vacuum channel, and the vacuum channel is config-
ured to be connected to a vacuum device and respec-
tively adsorb the plates through the vacuum device into
the positioning grooves so as to form the slot.

[0014] In an embodiment of the disclosure, each of the
fixtures has an elastic member, and each the elastic
member is located between the corresponding plate and
the corresponding positioning groove for adjusting the
width of the slot.

[0015] In an embodiment of the disclosure, the diver-
sion structure is formed by a part of one of the plates or
formed together by parts of the two plates and the diver-
sion structure makes the injecting port communicated
with the slot inlet.

[0016] In an embodiment of the disclosure, the plate
with the diversion structure is a micromachining plate.
[0017] In an embodiment of the disclosure, the coating
module further includes two fixtures, for fixing the plates
between the fixtures, in which one of the fixtures has a
fixing groove, and the plates are detachably fixed in the
fixing groove.

[0018] In an embodiment of the disclosure, the coating
module further includes a sealing cushion, located be-
tween one of the plates and the corresponding fixture.
[0019] Inanembodimentofthedisclosure, the material
of one of the plates and the corresponding fixture is trans-
parent material to observe the flow of the liquid in the
diversion structure.

[0020] In an embodiment of the disclosure, the coating
module further includes a vacuum chamber, located at
one of the fixtures and communicated with the fixing
groove, wherein the vacuum chamber is configured to
be connected to a vacuum device to form a vacuum state
at the slot outlet.

[0021] In an embodiment of the disclosure, two pairs
of the plates are detachably fixed in the fixing groove, so
that the liquid is adapted to outflow from the slots via the
slot outlets to be coated onto the substrate.

[0022] Based on the description above, in the coating
module provided by the disclosure, there is a slot be-
tween two plates, and the slot has a slot inlet and a slot
outlet. Two fixtures fix the plates and have an injecting
port. The diversion structure makes the injecting port
communicated with the slot inlet. The liquid can flow into
the slot via the injecting port, the diversion structure and
the slot inlet, and then, outflow from the coating module
via the slot outlet. In this way, the coating module can
coat the liquid onto a substrate. When the plates of the
coating module get worn, the plates can be removed
away from the fixtures to replace the worn ones with new
plates, and thus, the coating module has lower produc-
tion cost and better reusability.

[0023] In order to make the features and advantages
of the present disclosure more comprehensible, the
present disclosure is further described in detail in the
following with reference to the embodiments and the ac-
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companying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Fig. 1is a schematic diagram of a coating mod-
ule used in a coating system according to an embodiment
of the disclosure.

[0025] Fig. 2 is a schematic diagram of a coating mod-
ule used in another coating system according to an em-
bodiment of the disclosure.

[0026] Fig. 3A is an exploded diagram of a coating
module according to an embodiment of the disclosure.
[0027] Fig. 3B is a cross-sectional diagram of the coat-
ing module of Fig. 3A after assembling.

[0028] Fig. 4A is an exploded diagram of a coating
module according to another embodiment of the disclo-
sure.

[0029] Fig. 4B is a cross-sectional diagram of the coat-
ing module Fig. 4A after assembling.

[0030] Fig.5isafront-viewdiagram ofthe coating mod-
ule of Fig. 4A.
[0031] Fig. 6 is a schematic diagram of a coating mod-

ule according to yet another embodiment of the disclo-
sure.

[0032] Fig. 7 is an exploded diagram of a coating mod-
ule according to yet another embodiment of the disclo-
sure.

[0033] Fig. 8is across-sectional diagram of the coating
module of Fig. 7 after assembling.

[0034] Fig.9is an exploded diagram of a coating mod-
ule according to yet another embodiment of the disclo-
sure.

[0035] Fig. 10 is a cross-sectional diagram of the coat-
ing module of Fig. 9 after assembling.

[0036] Fig. 11isa cross-sectional diagram of a coating
module according to yet another embodiment of the dis-
closure.

[0037] Fig. 12is a cross-sectional diagram of the coat-
ing module according to yet another embodiment of the
disclosure.

[0038] Fig. 13 is across-sectional diagram of the coat-
ing module according to yet another embodiment of the
disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0039] Fig. 1is a schematic diagram of a coating mod-
ule used in a coating system according to an embodiment
of the disclosure. Referring to Fig. 1, a coating module
100 is configured to connect to a coating system 50 so
as to coat liquid (not shown) onto a substrate 90. In more
details, the coating module 100 is connected to a liquid-
supplying device 51 to make the liquid enter the coating
module 100 from the liquid-supplying device 51. The sub-
strate 90 is fixed on an adsorbing stage 53 by a vacuum
device 52 and the adsorbing stage 53 is connected to a
control system 54. The control system 54 provides three
sliding stages 54a, 54b and 54c able to move respectively
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along three orthogonal axes to make the substrate 90
move relatively to the coating module 100.

[0040] The coating rate and coating position of the
coating module 100 depends on the moving direction and
speed of the adsorbing stage 53, therefore, the adsorbing
stage 53 is connected to a stage controller 55 for con-
trolling the displacement amount and displacement
speed of the adsorbing stage 53. In addition, the coating
system 50 further has an image-capturing system 56,
and the image-capturing system 56 is connected to a
computer 57 to instantly observe the interval between
the coating module 100 and the substrate 90 for adjust-
ment.

[0041] Fig. 2 is a schematic diagram of a coating mod-
ule used in another coating system according to an em-
bodimentofthe disclosure. Referring to Fig. 2, the coating
module 100 is configured to connect a coating system
60 to coat the liquid onto the substrate 90. In more details,
the coating module 100 is connected to aliquid-supplying
device 61 to make the liquid enter the coating module
100 from the liquid-supplying device 61. The substrate
90 can move relatively to the coating module 100 through
aroller system 62.

[0042] The coating rate and coating position of the
coating module 100 depends on the moving direction and
speed of theroller system 62. Therefore, the roller system
62 is connected to a roller controller 63 to control the
displacementamount and displacement speed of the roll-
er system 62. In addition, the coating system 60 further
has an image-capturing system 64, and the image-cap-
turing system 64 is connected to a computer 65 to in-
stantly observe the interval between the coating module
100 and the substrate 90 for adjustment.

[0043] Fig. 3A is an exploded diagram of a coating
module according to an embodiment of the disclosure
and Fig. 3B is a cross-sectional diagram of the coating
module of Fig. 3A after assembling. Referring to Figs. 3A
and 3B, in the embodiment, the coating module 100 in-
cludes two plates 110a and 110b and a diversion struc-
ture 130. In more details, the plates 110a and 110b are
disposed oppositely to each other, and there is a slot 112
between the plate 110a and the plate 110b (as shown
by Fig. 3B). An end of the slot 112 has a slot inlet 112a
and the other end of the slot 112 has a slot outlet 112b.
[0044] Referring to Figs. 3A and 3B again, in the em-
bodiment, the plate 110a has an injecting port 114, and
the injecting port 114 goes through the plate 110a to
make the interior and the exterior of the coating module
100 communicated with each other. Thus, the liquid can
be injected into the coating module 100 via the injecting
port 114 and then flow out of the coating module 100
from the slot outlet 112b through the slot 112.

[0045] On the other hand, the diversion structure 130
is located between the injecting port 114 and the slot 112.
In the embodiment, the diversion structure 130 is formed
together by a part of the plate 110a and a part of the plate
110b and makes the injecting port 114 communicated
with the slotinlet 112a. In other words, the diversion struc-
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ture 130 is located on the plate 110a and the plate 110b,
and the slot 112 is located at the tail ends of the plates
110a and 110b and communicated with the diversion
structure 130. Therefore, after the liquid enters the diver-
sion structure 130 from the injecting port 114, the liquid
flows to the slotinlet 112a via the diversion structure 130
on the plates 110a and 110b, then flows into the slot 112
via the slotinlet 112a, and then outflows from the coating
module 100 via the slot outlet 112b.

[0046] In more details, the diversion structure 130 in-
cludes a diversioninlet 132, a diversion channel 134 and
a manifold 136. The diversion inlet 132 is communicated
with the injecting port 114. The diversion channel 134 is
communicated with the diversion inlet 132 and the man-
ifold 136 makes the diversion channel 134 communicat-
ed with the slot inlet 112a. In the embodiment, most part
of the diversion structure 130 is located on the plate 110b.
The diversion structure 130 can be seen as a groove
structure on the plane of the plate 110b. As aresult, when
the two plates 110a and 110b are fixed by each other,
for example, through anode bonding, the plate 110a
leans against the plate 110b. At the time, the groove
structure of the diversion structure 130 forms a space
between the two plates 110aand 110b tightto each other,
as shown by Fig. 3B, which makes the liquid flow in the
diversion structure 130.

[0047] Inthe same way, the slot 112 located at the tail
ends of the plates 110a and 110b and communicated
with the diversion structure 130 can be also seen as a
groove structure on the plate 110b and communicated
with a part of the diversion structure 130 on the plate
110b. As a result, when the two plates 110a and 110b
lean against each other, the tail ends between the plates
110a and 110b form the slot 112 through the groove
structure. By adjusting the depth of the groove on the
plate 110b, the coating module 100 can control the slot
width w1 of the slot 112.

[0048] Fig. 4A is an exploded diagram of a coating
module according to another embodiment of the disclo-
sure and Fig. 4B is a cross-sectional diagram of the coat-
ing module Fig. 4A after assembling. Referring to Figs.
4A and 4B, in the embodiment, the major difference of
the coating module 100a from the coating module 100
rests in that the coating module 100a includes two fix-
tures 120a and 120b, and the fixtures 120a and 120b are
disposed oppositely to each other and fix the plates 110a
and 110b between the fixtures 120a and 120b, so that
they are fixed by each other through a plurality of fasten-
ers (for example, screws). In this way, the bonding be-
tween the plates 110a and 110b is more stable.

[0049] Referring to Figs. 4A and 4B again, in the em-
bodiment, the fixture 120b has a fixing groove 122, and
the plates 110a and 110b can be detachably fixed in the
fixing groove 122. Thus, the fixing groove 122 can provide
the positioning function for the plates 110a and 110b in
association with fixing the plates 110a and 110b by the
fixtures 120a and 120b. The fixture 120a has an injecting
port 124, the injecting port 124 goes through the fixture



7 EP 2 679 314 A1 8

120a and is corresponding to the injecting port 114 so
as to make the interior and the exterior of the coating
module 100a communicated with each other. As aresult,
the liquid can be injected into the coating module 100a
via the injecting port 114, and then flow out of the coating
module 100a from the slot outlet 112b through the slot
112.

[0050] Fig.5isafront-view diagram of the coating mod-
ule of Fig. 4A. It should be noted that the following de-
piction about the plates 110a and 110b and the diversion
structure 130 is, for example, based on the coating mod-
ule 100a. Since the major difference between the coating
module 100a and the coating module 100 rests in wheth-
er employing the fixtures 120a and 120b, therefore, the
following depiction about the plates 110a and 110b and
the diversion structure 130 s suitable for the coating mod-
ule 100 as well.

[0051] Referring to Figs. 4A and 5, in the embodiment,
the diversion inlet 132 and the injecting port 114 are cor-
responding to the injecting port 124 located on the fixture
120a, while the slot 112 is a slim slot formed by the plane-
type plates 110a and 110b. Thus, the diversion channel
134 and the manifold 136 between the diversion inlet 132
and the slot 112 need to uniformly disperse the liquid
flowing into the diversion structure 130 from the hole-
pass to a slim current, so that the liquid flowing into the
diversion structure 130 can uniformly flow in the slot 112.
[0052] In the embodiment, the diversion inlet 132 is
connected to the diversion channel 134 roughly in fishtail
shape to make the liquid flowing into the diversion struc-
ture 130 flow dispersedly. The manifold 136 is a groove
in long bar shape corresponding to the shape of the slot
inlet 112a andis located on the plate 110b. After the liquid
flows from the diversion channel 134, the manifold 136
can expand the liquid current to make the liquid dispers-
edly flow, and thus, the dispersed liquid current uniformly
flows to the slim slot inlet 112a via the manifold 136.
[0053] In comparison with the diversion inlet 132 and
the diversion channel 134, the depth of the manifold 136
is greater than the depths of the diversion inlet 132 and
the diversion channel 134. In the embodiment, the man-
ifold 136 is also disposed at the position on the plate 110a
corresponding to the manifold 136 of the plate 110b. In
other words, the manifold 136 is formed by two long-bar
grooves on the plates 110a and 110b for increasing the
depth of the manifold 136. As a result, by disposing the
manifold 136 with a larger depth on the plates 110a and
110b, the liquid flowing into the manifold 136 from the
diversion channel 134 gets dispersed.

[0054] In other embodiments of the disclosure howev-
er, the manifold 136 can be disposed on one of the plates
110a and 110b. In other unshown embodiments of the
disclosure, the whole diversion structure 130 can be lo-
cated on one of the plates 110a and 110b, for example,
on the plate 110a only, while the diversion inlet 132 goes
through the plate 110a and is directly communicated with
the injecting port 124. At the time, the plate 110b has no
any groove thereon and it is a naked plate only. In other
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embodiments of the disclosure, the position of the diver-
sion structure in the coating module is selected depend-
ing on the requirement, and the disclosure is not limited
to.

[0055] Besides, in the embodiment, the diversion
structure 130 has a diversion pattern 138, which is locat-
ed at the diversion channel 134, and the diversion pattern
138is abar-shaped pillar located at the diversion channel
134 and protruded from the diversion channel 134 for
guiding the liquid flowing on the diversion channel 134.
The disclosure does not limitthe shape and the disposing
or not of the diversion pattern. In the coating module, the
shape of the diversion pattern can be adjusted so as to
modify the flowing of the liquid on the diversion channel
134 depending on the requirement, and it allows employ-
ing no diversion pattern at all.

[0056] Inthe embodiment, the plate 110a and the cor-
responding fixture 120a are made of transparent mate-
rial. Thus, when the plates 110a and 110b are fixed be-
tween the fixtures 120a and 120b and the liquid flows
into the diversion structure 130, the flowing situation of
the liquid in the diversion structure 130 can be observed
from the exterior of the coating module 100a, which the
disclosure is not limited to.

[0057] Referring to Fig. 4A, in the embodiment, the
coating module 100a has two sealing cushions 140 re-
spectively located between the plate 110a and the fixture
120a and between the plate 110b and the fixture 120b
to avoid the liquid leaked from the space between the
plate 110a and the fixture 120a or the space between
the plate 110b and the fixture 120b. In other embodiments
of the disclosure, it allows no sealing cushions 140 to be
disposed in the coating module 100a or only one sealing
cushion 140 is employed and disposed between the plate
110a and the fixture 120a or between the plate 110b and
the fixture 120b, which the disclosure is not limited to.
[0058] In the embodiment, the materials of the plates
110a and 110b are silicon wafer, while in other embodi-
ments of the disclosure, the material of the plates is glass
or other materials with surface roughness of nano-grade,
which the disclosure is not limited to. A higher surface
smoothness of the material of the plates 110a and 110b
enables the liquid uniformly flowing in the slot 112 without
the disturbance by the rough surface of the slot 112. As
a result, after the liquid flows through the manifold 136
and uniformly flows into the slot 112 from around the slot
inlet 112a, the liquid uniformly flows in the slot 112 and
then uniformly outflows via around the slot outlet 112b.
[0059] In addition, since the diversion structure 130 of
the embodiment is located on the plates 110a and 110b,
so that the plates 110a and 110b can be formed on the
plates 110a and 110b made of silicon wafer by using a
micromachining process (such as lithography and etch-
ing processes). In more details, taking the plate 110b as
example, first, a photoresist film is formed on the plate
110b. Next, the required pattern of the diversion structure
130 is disposed on a mask, then the mask is used to
perform exposing on the photoresist film on the plate



9 EP 2 679 314 A1 10

110b, and finally, to perform developing on the photore-
sist film after exposure for patterning the photoresist film.
[0060] On the other hand, the patterned photoresist
film is used as an etching mask to etch the plate 110b
so as to form a part of the diversion structure 130 on the
plate 110b. In the end, the patterned photoresist film is
removed. In the same way, the rest part of the diversion
structure 130 is formed on the plate 110a by using the
same micromachining process (such as lithography and
etching processes), which the disclosure is not limited to.
[0061] According to the depiction above, the coating
module 100 and the coating module 100a can have dif-
ferent diversion structure 130 on the plates 110a and
110b depending on the requirement, for example, a di-
version structure 130 in T-die type orin coat-hanger type,
or the pattern or the arrangement of the diversion pattern
138 are modified. In order to coat different liquid by the
coating module 100 and the coating module 100a or to
obtain different coating effects, the coating module 100
and the coating module 100a are required to change the
plates 110a and 110b having different diversion struc-
tures 130 only. In short, the coating module 100 and the
coating module 100a have higher adaptation.

[0062] Fig. 6 is a schematic diagram of a coating mod-
ule according to yet another embodiment of the disclo-
sure. In Fig. 6, only the fixture 120b and the plate 110b
of the coating module 100b are shown to make the figure
clearer. Referring to Fig. 6, the major difference of the
coating module 100b in the embodiment from the coating
module 100a rests in that the diversion pattern 138 of
the coating module 100b has two shunting islands 138a.
The shunting islands 138a are located at the slot outlet
112b. When the liquid outflows from the coating module
100b via the slot outlet 112b for coating on the substrate
90, the shunting islands 138a enable the liquid forming
a stripe-like film 90a, i.e., a plurality of coating stripes.
Therefore, by disposing shunting islands 138a with dif-
ferent quantity at the slot outlet 112b or adjusting the
positions of the shunting islands 138a, the coating mod-
ule 100b is able to coat a stripe-like film with different
stripe quantity and different stripe interval.

[0063] When the substrate 90 requires to be coated
with liquid having different properties thereon, or to obtain
different coating effects, for example, to form the stripe-
like film, the coating module 100 is required to change
the plates 110aand 110b having different diversion struc-
tures 130 only. In addition, when the plates 110a and
110b with higher surface smoothness get damage due
to the flowing of the liquid molecules, the plates 110a and
110b can be removed away from the fixing groove 122
and they are replaced by new plates 110a and 110b. At
the time, to handle the surface wearing problem of the
slot 112 in the coating module 100, only the plates 110a
and 110b need to be replaced without replacing the whole
coating module 100, which makes the coating module
100 have lower production cost and better reusability.
[0064] Fig. 7 is an exploded diagram of a coating mod-
ule according to yet another embodiment of the disclo-
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sure and Fig. 8 is a cross-sectional diagram of the coating
module of Fig. 7 after assembling. Referring to Figs. 7
and 8, in the embodiment, a coating module 200 includes
two plates 210a and 210b, two fixtures 220a and 220b
and a diversion structure 230. The plates 210a and 210b
are disposed oppositely to each other and there is a slot
212 between the plate 210a and the plate 210b (as shown
by Fig. 8). An end of the slot 212 has a slot inlet 212a
and the other end of the slot 212 has a slot outlet 212b.
[0065] The fixtures 220a and 220b are disposed op-
positely to each other and fix the plates 210a and 210b
between the fixtures 220a and 220b, in which the fixtures
220a and 220b have a plurality of fastening holes (for
example, thread holes) thereon, so that the fixtures 220a
and 220b are fastened by each other through a plurality
of fasteners (for example, screws).

[0066] Inthe embodiment, the fixtures 220a and 220b
respectively have a positioning groove 222a and a posi-
tioning groove 222b, and the plates 210a and 210b are
respectively detachably disposed in the positioning
grooves 222a and 222b correspondingly. In more details,
the plate 210a is detachably disposed in the positioning
groove 222a, the plate 210b is detachably disposed in
the positioning groove 222b, and the plates 210a and
210b keep opposite to each other. Thus, when the fix-
tures 220a and 220b fix the plates 210a and 210b, the
positioning grooves 222a and 222b can make the plates
210a and 210b positioned.

[0067] Referring to Fig. 8, in the embodiment, the po-
sitioning groove 222a has groove depth d, the plate 210a
has plate thickness t and the groove depth d of the po-
sitioning groove 222a is greater than the plate thickness
t of the plate 210a. In addition, in the embodiment, the
surface of the plate 210b is flush with the surface of the
fixture 220b outside the positioning groove 222b, which
the disclosure is not limited to. So, when the plates 210a
and 210b are respectively disposed at the corresponding
positioning grooves 222a and 222b, the entire plate 210a
is located in the positioning groove 222a and the entire
plate 210b is located in the positioning groove 222b.
When the two fixtures 220a and 220b are fixed by each
other, the fixture 220a leans against the fixture 220b, but
the plate 210a does not lean against the plate 210b. In
this way, the slot 212 is formed between the plate 210a
and the plate 210b through the dimension difference be-
tween the groove depth d and the plate thickness t.
[0068] On the other hand, the slot 212 has slot width
w2. When the plates 210a and 210b are respectively dis-
posed in the corresponding positioning grooves 222a and
222b to form the slot 212 between the plates 210a and
210b, the slot width w2 depends on the dimension differ-
ence between the groove depth d and the plate thickness
t. In this way, the slot width w2 of the slot 212 in the
coating module 200 can be controlled by adjusting the
dimension difference between the groove depth d and
the plate thickness t.

[0069] Referring to Figs. 7 and 8, in the embodiment,
the fixture 220a has an injecting port 224, and the inject-
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ing port 224 goes through the fixture 220a and is com-
municated with the interior and exterior of the coating
module 200. Thus, the liquid can be injected into the coat-
ing module 200 via the injecting port 224 and then flow
out of the coating module 200 from the slot outlet 212b
through the slot 212.

[0070] On the other hand, the diversion structure 230
is located between the injecting port 224 and the slot 212.
In the embodiment, the diversion structure 230 is formed
by a part of the fixture 220a and makes the injecting port
224 communicated with the slot inlet 212a. After the liquid
enters the diversion structure 230 from the injecting port
224, the liquid flows to the slot inlet 212a via the diversion
structure 230 on the fixture 220a, then flows into the slot
212 via the slot inlet 212a, and then outflows from the
coating module 200 via the slot outlet 212b.

[0071] In more details, the diversion structure 230 in-
cludes a diversion inlet 232, a diversion channel 234 and
a manifold 236. The diversion inlet 232 is communicated
with the injecting port 224. The diversion channel 234 is
communicated with the diversion inlet 232. The manifold
236 makes the diversion channel 234 communicated with
the slotinlet212a. Inthe embodiment, the diversion struc-
ture 230 is located on the fixture 220a and makes the
injecting port 224 communicated with the slot inlet 212a
through being communicated with the positioning groove
222a located on the same fixture 220a. In other words,
the diversion structure 230 is a groove structure located
on the plane of the fixture 220a. When the fixture 220a
leans against the fixture 220b, the groove structure of
the diversion structure 230 forms a space between the
fixture 220a and the fixture 220b tight to each other, so
that the liquid is able to flow in the diversion structure 230.
[0072] Referring to Fig. 7 again, in the embodiment,
the diversion inlet 232 is an open hole located on the
fixture 220a and corresponding to the injecting port 224,
while the slot 212 is a slim slot formed by the plane-type
plates 210a and 210b. As a result, the diversion channel
234 and manifold 236 located between the diversion inlet
232 and the slot 212 need to uniformly disperse the liquid
entering the diversion structure 230 from the hole-pass
to a slim current, so that the liquid entering the slot 212
can uniformly flow in the slot 212.

[0073] In more details, in the embodiment, the diver-
sion inlet 232 is connected to the diversion channel 234
roughly in fishtail shape so that the liquid entering the
diversion inlet 232 can dispersedly flow. The manifold
236 is a groove with a long-bar shape corresponding to
the shape of the slot inlet 212a and is located in the po-
sitioning groove 222a. The length of the plate 210a, thus,
is less than the length of the plate 210b. The plate 210a
links up the bottom of the manifold 236 (as shown by Fig.
7) to make the manifold 236 communicated with the slot
inlet 212a. After the liquid outflows from the diversion
channel 234, the manifold 236 makes the liquid expand-
ed and dispersed so that the dispersedly flowing liquid
uniformly flow to the slim slot inlet 212a via the manifold
236.
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[0074] In comparison with the diversion inlet 232 and
the diversion channel 234, the depth of the manifold 236
is greater than the depths of the diversion inlet 232 and
the diversion channel 234. In short, by disposing the man-
ifold 236 with larger depth on the fixture 220a, the liquid
flowing into the manifold 236 from the diversion channel
234 becomes dispersed.

[0075] In the embodiment, the materials of the plates
210a and 210b are silicon wafer, while in other embodi-
ments of the disclosure, the material of the plates is glass
or other materials with surface roughness of nano-grade,
which the disclosure is not limited to. A higher surface
smoothness of the material of the plates 210a and 210b
enables the liquid flowing in the slot 212 without the dis-
turbance by the rough surface of the slot212. As a result,
after the liquid flows through the manifold 236 and uni-
formly flows into the slot 212 from around the slot inlet
212a, the liquid uniformly flows in the slot 212 and then
uniformly outflows via around the slot outlet 212b.
[0076] In the embodiment, the plates 210a and 210b
are adhered into the corresponding positioning groove
222a and positioning groove 222b through adhesive or
other adhering ways. Thus, the plates 210a and 210b
are fixed in the positioning groove 222a and the position-
ing groove 222b in adhering way. In order to remove out
the plates 210a and 210b from the positioning groove
222a and the positioning groove 222b, an appropriate
solvent is used. It should be noted that the adhesive for
adhering the plates 210a and 210b should not react with
the liquid flowing in the coating module 200 to avoid the
adhesive from failure to make the plates 210a and 210b
separated after the liquid flows into the coating module
200.

[0077] Fig.9is an exploded diagram of a coating mod-
ule according to yet another embodiment of the disclo-
sure and Fig. 10 is a cross-sectional diagram of the coat-
ing module of Fig. 9 after assembling. In yet another em-
bodiment of the disclosure, the plates 210a and 210b in
the coating module 200a are adsorbed to the positioning
groove 222a and the positioning groove 222b by a vac-
uum device 92, so that the plates 210a and 210b are
fixed and disposed in the corresponding positioning
groove 222a and positioning groove 222b.

[0078] In more details, the fixtures 220a and 220b of
the coating module 200a respectively have a plurality of
apertures 226, a vacuum chamber 228 and a vacuum
channel 229. Taking the fixture 220a as an example, the
apertures 226 are located on the positioning groove 222a
and communicated with the vacuum chamber 228. The
vacuum chamber 228 is communicated with the vacuum
channel 229. The vacuum channel 229 is communicated
with the exterior of the fixture 220a and connected to the
vacuum device 92. In the same way, the fixture 220b is
communicated with the exterior of the fixture 220b and
connected to the vacuum device 92 via the apertures
226, the vacuum chamber 228 and the vacuum channel
229.

[0079] In order to simplify the fabrications of the aper-
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tures 226, the vacuum chamber 228 and the vacuum
channel 229, in the embodiment, each of the fixtures
220a and 220b can be divided into two portions for indi-
vidual fabrication. For the fixture 220a as an example,
the fixture 220a is divided into two fixing modules. The
positioning groove 222a is located on the fixing module
close to the plate 210a and at a side of the fixing module
facing the plate 210a, and the apertures 226 go through
the fixing module until the other side of the fixing module
from the positioning groove 222a. The vacuum chamber
228 and the vacuum channel 229 are located on the other
fixing module far away from the plate 210a, and the vac-
uum chamber 228 and the vacuum channel 229 are to-
gether make the opposite two sides of the fixing module
communicated with each other (as shown by Fig. 10).
Thus, when the two fixing modules are joined to form the
fixture 220a, the apertures 226, the vacuum chamber
228 and the vacuum channel 229 are communicated with
each other to enable the plate 210a adsorbed in the po-
sitioning groove 222a by the vacuum device 92.

[0080] In the same way, the plate 210b can be ad-
sorbed in the positioning groove 222b by the vacuum
device 92. The disclosure does not limit the above-men-
tioned fabrication method of the fixture 220a that a fixture
is divided into two fixing modules, the apertures 226, the
vacuum chamber 228 and the vacuum channel 229 are
disposed at the two different fixing modules and then,
the two fixing modules are joined to form the fixture 220a.
In addition, when the vacuum device 92 is turned off, the
plates 210a and 210b can be removed away from the
positioning groove 222a and the positioning groove 222b,
which the disclosure is not limited to. In other embodi-
ments of the disclosure, the plates can be detachably
disposed in the positioning grooves in other ways.
[0081] Fig. 11is across-sectional diagram of a coating
module according to yet another embodiment of the dis-
closure. In other embodiments of the disclosure, the fix-
tures 220a and 220b of a coating module 200b can have
two elastic members 240a disposed respectively be-
tween the corresponding plate 210a and positioning
groove 222a and between the corresponding plate 210b
and positioning groove 222b, or the elastic member is
disposed at one of the sides. In Fig. 11, only one elastic
member 240a is disposed between the plate 210a and
the positioning groove 222a, which the disclosure is not
limited to. At the time, the elastic member 240a is dis-
posed between the plate 210a and the positioning groove
222a.

[0082] When the vacuum device 92 respectively ad-
sorbs the plates 210a and 210b into the corresponding
positioning grooves 222a and 222b, the elastic force of
the elastic member 240a makes the plate 210a not tight
to the positioning groove 222a. Accordingly, once the
coefficient of elasticity of the elastic member 240a is ap-
propriate, the slot width w2 of the slot 212 can be adjust-
ed. In addition, the disclosure does not limit the quantity
ofthe elastic members and the quantity and the disposing
positions of the elastic members in the coating module
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200b can be selected depending on the requirement.
[0083] In the coating module 200 and 200a and 200b,
the plates 210a and 210b can be fixed in the positioning
grooves 222a and 222b and removed away from the po-
sitioning grooves 222a and 222b. When the plates 210a
and 210b with higher surface smoothness get worn due
to the flowing of the liquid molecules, the plates 210a and
210b can be removed away from the positioning grooves
222aand 222b and they are replaced by new plates 210a
and 210b. Atthe time, to handle the surface wearing prob-
lem of the slot 212 in the coating module 200 or 200a or
200b, only the plates 210a and 210b need to be replaced
without replacing the whole coating module 200 or 200a
or 200b, which makes the coating module 200 and 200a
and 200b have lower production cost and better reusa-
bility.

[0084] Fig. 12is a cross-sectional diagram of the coat-
ing module according to yet another embodiment of the
disclosure. Referring to Fig. 12, the major difference of
the coating module 100c in the embodiment from the
coating module 100a rests in that the coating module
100c further includes a vacuum chamber 126, located at
fixture 120b and communicated with the fixing groove
122. The description of the structures and functions of
the plates 110a and 110b and the fixtures 120a and 120b
of the coating module 100c can refer the description
about coating module 100a in Fig. 4A and Fig. 4B and
Fig. 5.

[0085] In more details, the vacuum chamber 126 is
communicated with the fixing groove 122 and corre-
spondingly located near the slotoutlet 112b. The vacuum
chamber 126 is configured to be connected to the vacu-
um device 92. When the vacuum device 92 is operated,
the region near the slot outlet 112b of the slot 112 form
a vacuum state, so as to thin the liquid flowed out from
the slot 112 via the slot outlet 112b and coated onto the
substrate, but operating the vacuum device 92 or not
does not limit thereto, the user can operate the vacuum
device 92 according the needs.

[0086] Fig. 13 is across-sectional diagram of the coat-
ing module according to yet another embodiment of the
disclosure. Referring to Fig. 13, the major difference of
the coating module 100d in the embodiment from the
coating module 100a rests in that the coating module
100d includes two pairs of the plates 110a and 110b. The
description of the structures and functions of the plates
110a and 110b and the fixtures 120a and 120b of the
coating module 100d also can refer the description about
coating module 100a in Fig. 4A and Fig. 4B and Fig. 5.
[0087] In more details, the two pairs of the plates 110a
and 110b are detachably fixed in the fixing groove 122,
and the fixtures 120b also has aninjecting port 124. Each
injecting port 124 goes through the fixture 120a and 120b
and is corresponding to the injecting port 114 of each
pair of the plates 110a and 110b respectively, so that the
liquid is adapted to outflow from two slots 112 to be coated
onto the substrate. More specifically, the liquid can be
injected into the coating module 100d via the two injecting



15 EP 2 679 314 A1 16

port 114, and then flow out of the coating module 100d
from the slot outlets 112b through the slots 112 of the
two pair of the plates 110a and 110b. As the result, the
coating module 100d can coat two layers of liquid on the
substrate, wherein the two layers of the liquid may be
different material. Similarly, the coating module in other
embodiment may includes multiple pairs of the plates
110a and 110b detachably fixed in the fixing groove 122,
so as to coat multiple layers with different liquid on the
substrate, and it does not limit thereto.

[0088] Therefore, when the plates 110a and 110b of
the coating module 100c and 100d with higher surface
smoothness get damage due to the flowing of the liquid
molecules, the plates 110a and 110b can be removed
away from the fixing groove 122 and they are replaced
by new plates 110a and 110b. At the time, to handle the
surface wearing problem of the slot 112 in the coating
module 100c and 100d, only the plates 110a and 110b
need to be replaced without replacing the whole coating
module 100c and 100d, which makes the coating module
100c and 100d have lower production cost and better
reusability.

[0089] In summary, in the coating module provided by
the disclosure, there is a slot between two plates, and
the slot has a slot inlet and a slot outlet. Two fixtures fix
the plates and have aninjecting port. The diversion struc-
ture makes the injecting port communicated with the slot
inlet. The liquid can flow into the coating module via the
injecting port, then flow into the slot via the diversion
structure and the slot inlet, and then, outflow from the
slot outlet so as to coat the liquid onto a substrate. In
addition, the plates are detachably disposed in the
grooves of the fixtures. When the surface of the slot gets
worn, the plates can be removed away from the fixtures
to replace the worn ones with new plates, without chang-
ing the whole coating module. In addition, the coating
module can have different diversion structure depending
on the requirement. In order to coat different liquid by the
coating module and or to obtain different coating effects,
the coating module is required to change the plates hav-
ing different diversion structures only. Therefore, the
coating module has higher adaptation, lower production
cost and better reusability.

Claims

1. A coating module (100, 100a~100d, 200,
200a~200b), suitable for coating a liquid onto a sub-
strate (90) and comprising:

two plates (110a, 110b, 210a, 210b), wherein
there is a slot (112, 212) between the plates
(110a, 110b, 210a, 210b), an end of the slot
(112,212) has aslotinlet(112a, 212a), the other
end of the slot (112, 212) has a slot outlet (112b,
212b), and one of the plates (110a, 110b, 210a,
210b) has an injecting port (114, 124, 224); and
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a diversion structure (130, 230), making the in-
jecting port (114, 124, 224) communicated with
the slot inlet (112a, 212a), wherein the liquid is
configured to enter the diversion structure (130,
230) via the injecting port (114, 124, 224), then
flow to the slot inlet (112a, 212a) through the
diversion structure (130, 230), then flow into the
slot (112, 212) via the slot inlet (112a, 212a),
and then outflow from the slot (112, 212) via the
slot outlet (112b, 212b) to be coated onto the
substrate (90).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in claim 1, wherein the ma-
terial of the plates (110a, 110b, 210a, 210b) com-
prises silicon wafer or glass.

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in claim 1 or 2, wherein the
diversion structure (130, 230) comprises:

adiversion inlet (132, 232), communicated with
the injecting port (114, 124, 224);

a diversion channel (134, 234), communicated
with the diversion inlet (132, 232); and

a manifold (136, 236), making the diversion
channel (134, 234) communicated with the slot
inlet (112a, 212a), and the liquid is configured
to uniformly flow to the slot inlet (112a, 212a)
via the manifold (136, 236).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 3,
wherein the diversion structure (130, 230) has a di-
version pattern (138), and the diversion pattern (138)
is located on the diversion channel (134, 234) for
guiding the liquid flowing on the diversion channel
(134, 234).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 4,
wherein the diversion pattern (138) comprises a
shunting island (138a), and the shunting island
(138a) is located at the slot outlet (112b, 212b).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 5,
further comprising:

two fixtures (120a, 120b, 220a, 220b), fixing the
plates (110a, 110b, 210a, 210b) between the
fixtures (120a, 120b, 220a, 220b, wherein the
injecting port (114, 124, 224) is located on one
of the fixtures (120a, 120b, 220a, 220b), and the
diversion structure (130, 230) is formed by a part
of one of the fixtures (120a, 120b, 220a, 220b)
and makes the injecting port (114, 124, 224)
communicated with the slot inlet (112a, 212a).
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The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 6,
wherein each of the fixtures (120a, 120b, 220a,
220b) has a positioning groove (222a, 222b), and
the plates (110a, 110b, 210a, 210b) are detachably
disposed in the positioning grooves (222a, 222b) to
form the slot (112, 212).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 7,
wherein each of the fixtures (120a, 120b, 220a,
220b) has a plurality of apertures (226), a vacuum
chamber (228) and a vacuum channel (229), the ap-
ertures (226) are located on the positioning grooves
(222a, 222b) and communicated with the vacuum
chamber (228), the vacuum chamber (228) is com-
municated with the vacuum channel (229), and the
vacuum channel (229) is configured to be connected
to a vacuum device (92) and respectively adsorb the
plates (110a, 110b, 210a, 210b) through the vacuum
device (92) into the positioning grooves (222a, 222b)
so as to form the slot (112, 212).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 8,
wherein each of the fixtures (120a, 120b, 220a,
220b) has an elastic member (240a), and each the
elastic member (240a) is located between the cor-
responding plate (110a, 110b, 210a, 210b) and the
corresponding positioning groove (222a, 222b) for
adjusting the width (w1, w2) of the slot (112, 212).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 9,
wherein the diversion structure (130, 230) is formed
by a part of one of the plates (110a, 110b, 210a,
210b) or formed together by parts of the two plates
(110a, 110b, 210a, 210b), and the diversion struc-
ture (130, 230) makes the injecting port (114, 124,
224) communicated with the slot inlet (112a, 212a).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 10,
wherein the plate (110a, 110b, 210a, 210b) with the
diversion structure (130, 230) is a micromachining
plate.

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 11,
further comprising:

two fixtures (120a, 120b, 220a, 220b), fixing the
plates (110a, 110b, 210a, 210b) between the
fixtures (120a, 120b, 220a, 220b), wherein one
of the fixtures (120a, 120b, 220a, 220b) has a
fixing groove (122), and the plates (110a, 110b,
210a, 210b) are detachably fixed in the fixing
groove (122) ; and
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a sealing cushion (140), located between one
of the plates (110a, 110b, 210a, 210b) and the
corresponding fixture (120a, 120b, 220a, 220b).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 12,
wherein material of one of the plates (110a, 110b,
210a, 210b) and the corresponding fixture (120a,
120b, 220a, 220b) is transparent material to observe
the flow of the liquid in the diversion structure (130,
230).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 13,
further comprising:

a vacuum chamber (126), located at one of the
fixtures (120a, 120b, 220a, 220b) and commu-
nicated with the fixing groove (122), wherein the
vacuum chamber (126) is configured to be con-
nected to a vacuum device (92) to form a vacu-
um state at the slot outlet (112b, 212b).

The coating module (100, 100a~100d, 200,
200a~200b) as claimed in any one of claims 1 to 14,
wherein two pairs of the plates (110a, 110b, 210a,
210b) are detachably fixed in the fixing groove (122),
so that the liquid is adapted to outflow from the slots
(112, 212) via the slot outlets (112b, 212b) to be coat-
ed onto the substrate (90).
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