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(57) ABSTRACT

The present invention provides a coating method for coating
an adhesive solution on a substrate to form a film layer. The
coating method comprises the following steps: S1, obtaining
an initial value of a coating parameter corresponding to a
target thickness of the film layer based on at least one
functional relation between a thickness of the film layer
formed within a predetermined period and at least one
coating parameter; S2, starting to coat in accordance with
the initial value of the coating parameter obtained in step S1,
so that the thickness of the film layer obtained reaches an
initial target thickness. Accordingly, the present invention
further provides a coating device. According to the present
invention, the value of the coating parameter can be deter-
mined quickly, thereby coating efficiency can be increased.
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obtaining an initial value of a coating parameter corresponding to a target
thickness of the film layer based on at least one functional relation L S1
between a thickness of the film layer formedwithin a predetermined
period and at least one coating parameter

\ 4
starting to coat in accordance with the initial value of the coating 2
parameter obtained in step S1, so that the thickness of the film layer T

obtained reaches an initial target thickness

measuring the actual thickness of the film layer in the former area L S3
obtaining a reference value of each coating parameter corresponding L — <4
to said actual thickness based on each functional relation /

v

performing a first correction to said coating parameters according to a
difference between the reference value and the initial value of each g5
coating parameter, thereby obtaining a first correction value of each -
coating parameter

v

proceeding to coat the adhesive solution on the current area in accordance
with the first correction value of said coating parameter obiained in S5,
and setting the first correction value as the initial value of the coating
parameter in the next area

measuring the actual thicknesses of multiple detection positions L S7
of the film layer

Y

for each detection position, obtaining a reference value of each coating
parameter corresponding to the actual thickness of the detection position | ~S8
based on each functional relation

y
for each detection position, performing a second correction to each coating
parameter according to a difference between the reference value of each
coating parameter and the value of each coating parameter when the S9
detection position is coated, thereby obtaining second correction values of -
multiple coating parameters corresponding to the detection position

setting the second correction values of multiple coating parameters as the 310
initial values of the coating parameters of the next substrate, thereby L
starting to coat the adhesive solution on the next subsirate

Figure 1
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COATING METHOD AND COATING DEVICE

TECHNICAL FIELD

[0001] The present invention refers to display technology
field, specifically refers to a coating method and a coating
device (dispenser).

BACKGROUND ART

[0002] Organic Light-Emitting Diode (OLED) is an
emerging flat panel display, and is widely used because it has
many advantages such as active luminescence, high contrast,
thinning ability, fast response, and so on.

[0003] In the encapsulation process of Organic Light-
Emitting Diode, an packaging adhesive (Filler) should be
coated onto a substrate of Organic Light-Emitting Diode.
However, in the coating process of the packaging adhesive,
it is necessary to consider various factors, namely, coating
parameters, to control the thickness of the film layer. Coat-
ing parameters related to thickness control of the film layer
include rotating speed of the coating roller, kind of the
adhesive solution, dripping speed of the adhesive solution,
temperature of the adhesive solution, ambient humidity, and
so on. When starting to coat the adhesive solution, it is
necessary to confirm in order to find the optimum values of
the coating parameters. However, it takes a very long time
for the coating device to confirm the optimum values, thus
causing loss on operation of the coating device.

SUMMARY OF INVENTION

[0004] An object of the present invention is to provide a
coating method and a coating device, thereby coating effi-
ciency can be increased.

[0005] In order to achieve the object above, the present
invention provides a coating method for coating an adhesive
solution on a substrate to form a film layer, characterized in
that, said coating method comprises the following steps:
[0006] S1, obtaining an initial value of a coating param-
eter corresponding to a target thickness of the film layer
based on at least one functional relation between a thickness
of the film layer formed within a predetermined period and
at least one coating parameter;

[0007] S2, starting to coat in accordance with the initial
value of the coating parameter obtained in step S1, so that
the thickness of the film layer obtained reaches an initial
target thickness.

[0008] Preferably, there are multiple coating parameters,
and each of them has a functional relation with the thickness
of the film layer formed within a predetermined period.
[0009] Preferably, a coating device for performing said
coating method comprises an adhesive solution storage tank,
a transfer roller and a coating roller, said adhesive solution
storage tank is used for providing the adhesive solution to
said transfer roller, said transfer roller is used for transferring
the adhesive solution onto said coating roller, said coating
roller is used for coating the adhesive solution on the
substrate, said coating parameters include: at least one of
rotating speed of the coating roller, dripping speed of the
adhesive solution to said transfer roller, distance between the
shaft of the coating roller and the substrate, concentration of
the adhesive solution, temperature of the adhesive solution,
ambient temperature, and ambient humidity.
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[0010] Preferably, said coating method further comprises
the following steps before step S1:

[0011] for every coating parameter:

[0012] setting multiple test values of the coating param-
eter;

[0013] measuring multiple test thicknesses of the film

layers formed by coating under multiple test values of the
coating parameter within a predetermined period;

[0014] obtaining a functional relation between the thick-
ness of said film layer and the coating parameter based on
multiple test values of the coating parameter and corre-
sponding multiple test thicknesses.

[0015] Preferably, said coating method further comprises
the following steps before step S1:

[0016] dividing the substrate into multiple areas arranged
in sequence;
[0017] performing said step S1 and said step S2 in the first

area in the multiple areas;

[0018] said coating method further comprises the follow-
ing steps starting from the second area in the multiple areas:
[0019] S3, measuring the actual thickness of the film layer
in the former area;

[0020] S4, obtaining a reference value of each coating
parameter corresponding to said actual thickness based on
each functional relation;

[0021] S5, performing a first correction to said coating
parameters according to a difference between the reference
value and the initial value of each coating parameter, thereby
obtaining a first correction value of each coating parameter;
[0022] S6, proceeding to coat the adhesive solution on the
current area in accordance with the first correction value of
said coating parameter obtained in S5, and setting the first
correction value as the initial value of the coating parameter
in the next area.

[0023] Preferably, each of the functional relations can
form a function curve, and step S5 includes:

[0024] calculating the first correction value of each coat-
ing parameter based on formula (1) and formula (2):

a; = al; + my(a0; — al;) €8}
I&il @
m; =
N
2 1l
=
[0025] wherein, aq, represents the first correction value of

No. i coating parameter;

[0026] a0, represents the initial value of No. i coating
parameter corresponding to the target thickness of the film
layer;

[0027] al, represents the reference value of No. i coating
parameter corresponding to the actual thickness;

[0028] Kk, represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;
[0029] k; represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;
[0030] N represents the number of the coating parameters;
[0031] 1<i<N, 1<j<N, and i and j are both integer. (1) (2)
represents initial value of No. i coating parameter corre-
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sponding to target thickness of film layer; represents refer-
ence value of No. i coating parameter corresponding to
actual thickness;

[0032] Preferably, said coating method further comprises
the following steps after the coating of the multiple areas on
the whole substrate is completed and the film layers are
formed:

[0033] S7, measuring the actual thicknesses of multiple
detection positions of the film layer;

[0034] S8, for each detection position, obtaining a refer-
ence value of each coating parameter corresponding to the
actual thickness of the detection position based on each
functional relation;

[0035] S9, for each detection position, performing a sec-
ond correction to each coating parameter according to a
difference between the reference value of each coating
parameter and the value of each coating parameter when the
detection position is coated, thereby obtaining second cor-
rection values of multiple coating parameters corresponding
to the detection position;

[0036] S10, setting the second correction values of mul-
tiple coating parameters as the initial values of the coating
parameters of the next substrate, thereby starting to coat the
adhesive solution on the next substrate.

[0037] Preferably, step S9 includes:

[0038] calculating the second correction value of each
coating parameter corresponding to anyone of the detection
positions based on formula (3) and formula (4):

b;;,x =00y, + 1, (B0, —Db1,5) 3
lepl @
B = =2
2 lepyl
y=1
[0039] wherein, b',, represents the second correction

value of No. x coating parameter corresponding to No. p
detection position;

[0040] b0, , represents the value of No. x coating param-
eter when coating No. p detection position;

[0041] b1, , represents the reference value of No. x coat-
ing parameter corresponding to No. p detection position;
[0042] N represents the number of the coating parameters;
[0043] c, . represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. X coating parameter;

[0044] c, , represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. y coating parameter;

[0045] N represents the number of the coating parameters;
[0046] 1<x<N, 1<y<N, and x and y are both integer. (3)
(4) represents value of No. x coating parameter when No. p
detection position is coated; represents reference value of
No. x coating parameter corresponding to No. p detection
position; represents tangent slope at the point corresponding
to actual thickness of No. p detection position on the
function curve of the thickness of film layer and No. x
coating parameter; represents tangent slope at the point
corresponding to actual thickness
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[0047] Accordingly, the present invention further provides
a coating device, it comprises: module coating parameter
acquiring module, a control module and a coating module,

[0048] said coating parameter acquiring module is used
for obtaining an initial value of a coating parameter corre-
sponding to a target thickness of the film layer based on at
least one functional relation between a thickness of the film
layer formed within a predetermined period and at least one
coating parameter;

[0049] said control module is used for controlling said
coating module to start to coat in accordance with the initial
value of said coating parameter, so that the thickness of the
film layer obtained reaches an initial target thickness of the
film layer.

[0050] Preferably, there are multiple coating parameters,
and each of them has a functional relation with the thickness
of the film layer formed within a predetermined period.

[0051] Preferably, said coating module comprises an adhe-
sive solution storage tank, a transfer roller and a coating
roller, said adhesive solution storage tank is used for pro-
viding the adhesive solution to said transfer roller, said
transfer roller is used for transferring the adhesive solution
onto said coating roller, said coating roller is used for
coating the adhesive solution on the substrate, said coating
parameters include: at least one of rotating speed of the
coating roller, dripping speed of the adhesive solution to said
transfer roller, distance between the shaft of the coating
roller and the substrate, concentration of the adhesive solu-
tion, temperature of the adhesive solution, ambient tempera-
ture, and ambient humidity.

[0052]

[0053] atest value setting module, for setting multiple test
values of each coating parameter;

[0054] a thickness measuring module, for measuring mul-
tiple test thicknesses of the film layers formed under mul-
tiple test values of each coating parameter within a prede-
termined period;

[0055] a functional relation acquiring module, for obtain-
ing functional relation between the thickness of the film
layer and each coating parameter based on multiple test
values of each coating parameter and multiple test thick-
nesses.

[0056] Preferably, said substrate is divided into multiple
areas arranged in sequence, said coating module can coat the
adhesive solution in the first area in the multiple areas, and
from the second area in the multiple areas, said thickness
measuring module can measure the actual thickness of the
film layer formed in the former area, said coating device
further comprises:

[0057] areference value acquiring module, for obtaining a
reference value of each coating parameter corresponding to
said actual thickness based on each functional relation;

[0058] a coating parameter first correction module, for
performing a first correction to said coating parameters
according to a difference between the reference value and
the initial value of each coating parameter, thereby obtaining
a first correction value of each coating parameter, and setting
the first correction value as the initial value of the coating
parameter in the next area;

Preferably, said coating device further comprises:
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[0059] said control module can control said coating mod-
ule to proceed to coat the adhesive solution on the current
area in accordance with the first correction value of said
coating parameter.

[0060] Preferably, each of the functional relations can
form a function curve, said coating parameter first correction
module can calculate the first correction value of each
coating parameter based on formula (1) and formula (2):

a; = a0; + m;(a0; — al;) €8}
I&il @
m; =
N
2kl
=
[0061] wherein, aq, represents the first correction value of

No. i coating parameter;

[0062] a0, represents the initial value of No. i coating
parameter corresponding to the target thickness of the film
layer;

[0063] al, represents the reference value of No. i coating
parameter corresponding to the actual thickness;

[0064] k, represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;

[0065] Kk, represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;

[0066] N represents the number of the coating parameters;
[0067] 1=<i=N, 1<j=<N, and i and j are both integer.
[0068] represents initial value of No. i coating parameter

corresponding to target thickness of film layer; represents
reference value of No. i coating parameter corresponding to
actual thickness; Preferably, said thickness measuring mod-
ule can further measure the actual thicknesses of multiple
detection positions of the film layer after the coating of
multiple areas on the whole substrate is completed and the
film layers are formed,

[0069] for each detection position, said reference value
acquiring module can obtain a reference value of each
coating parameter corresponding to the actual thickness of
the detection position based on each functional relation;

[0070] said coating device further comprises a coating
parameter second correction module, for each detection
position, said coating parameter second correction module
can perform a second correction to each coating parameter
according to a difference between the reference value of
each coating parameter and the value of each coating param-
eter when the detection position is coated, thereby obtaining
second correction values of multiple coating parameters
corresponding to the detection position;

[0071] said control module can set the second correction
values of multiple coating parameters as the initial value of
the coating parameters of the next substrate, thereby con-
trolling said coating module to start to coat the adhesive
solution on the next substrate.

[0072] Preferably, said coating parameter second correc-
tion module can obtain the second correction value of each
coating parameter corresponding to anyone of the detection
positions based on formula (3) and formula (4):
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e = b0 1 (B0 = b0 3)
lepl “)
Mpx = r
2 lepyl
y=1

[0073] wherein, b',  represents the second correction
value of No. X coating parameter corresponding to No. p
detection position;

[0074] b0, represents the value of No. x coating param-
eter when coating No. p detection position;

[0075] b1, represents the reference value of No. x coat-
ing parameter corresponding to No. p detection position;

[0076] N represents the number of the coating parameters;
[0077] c,, represents the tangent slope at the point corre-

sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. x coating parameter;

[0078] c, , represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and

No. y coating parameter;

[0079] N represents the number of the coating parameters;
[0080] 1<x<N, 1<y<N, and x and y are both integer.
[0081] represents value of No. x coating parameter when

No. p detection position is coated; represents reference value
of' No. x coating parameter corresponding to No. p detection
position; represents tangent slope at the point corresponding
to actual thickness of No. p detection position on the
function curve of the thickness of film layer and No. x
coating parameter; represents tangent slope at the point
corresponding to actual thickness of No. p detection position
on the function curve of the thickness of film layer and No.
y coating parameter; In the present invention, the functional
relation between the thickness of said film layer and the
coating parameter can be obtained before mass production.
Thereby, the coating parameter can be confirmed in accor-
dance with the relationship between a predetermined thick-
ness of the film layer and the coating parameter in mass
production, so that the thickness of the film layer formed by
coating reaches the initial target thickness of the film layer,
thereby the coating device can confirm the value of the
coating parameter more quickly, and increase coating effi-
ciency.

DESCRIPTION OF DRAWINGS

[0082] The drawings are used for further understanding
the present invention, constituting a part of Specification,
and explaining the present invention together with the
following embodiments, but they do not limit the scope of
the present invention.

[0083] In the drawings:

[0084] FIG. 1 is a flow chart of the coating method
provided in Embodiments of the present invention;

[0085] FIG. 2 is a function curve between the thickness of
the film layer and the rotating speed of the coating roller;
[0086] FIG. 3 is a schematic view of modules in Embodi-
ments of the present invention;

[0087] FIG. 4 is a schematic view of the structure of the
coating module.

[0088] wherein, reference signs are: 10, coating parameter
acquiring module; 20, control module; 30, coating module;
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31, support table; 32, adhesive solution storage tank; 33,
export pipe; 34, transfer roller; 35, coating roller; 36, coating
layer; 40, test value setting module; 50, thickness measuring
module; 60, functional relation acquiring module; 70, ref-
erence value acquiring module; 80, coating parameter first
correction module; 90, coating parameter second correction
module.

DESCRIPTION OF EMBODIMENTS

[0089] Hereafter, embodiments of the present invention
will be described in detail with reference to the accompa-
nying figures. It should be understood that, the embodiments
described here is used for illustrating and explaining the
present invention only, and not intended to limit the present
invention.

[0090] As an embodiment of the present invention, there
provides a coating method for coating an adhesive solution
on a substrate to form a film layer, as shown in FIG. 1, said
coating method comprises the following steps:

[0091] S1, obtaining an initial value of a coating param-
eter corresponding to a target thickness of the film layer
based on at least one functional relation between a thickness
of the film layer formed within a predetermined period and
at least one coating parameter;

[0092] S2, starting to coat in accordance with the initial
value of the coating parameter obtained in step S1, so that
the thickness of the film layer obtained reaches an initial
target thickness.

[0093] Said coating parameter means a coating factor
having an influence on the thickness of the film layer when
the adhesive solution is coated, such as dripping speed of the
adhesive solution, kind of the adhesive solution, and so on.
The thickness of the film layer has a functional relation with
each of coating parameters. When the coating parameter is
set, a film layer with corresponding thickness can be formed
within a predetermined period.

[0094] In the present invention, according to the func-
tional relation between the thickness of the film layer and the
coating parameter, the initial value of the coating parameter
corresponds to said target thickness of the film layer. There-
fore, “initial target thickness of the film layer” obtained
under the initial value of the coating parameter is the same
as said “target thickness of the film layer”, theoretically.
[0095] The functional relation between the thickness of
said film layer and the coating parameter can be obtained
before mass production. Thereby, the coating parameter can
be confirmed in accordance with the relationship between a
predetermined thickness of the film layer and the coating
parameter in mass production, so that the thickness of the
film layer formed by coating reaches the initial target
thickness of the film layer, thereby the coating device can
confirm the value of the coating parameter more quickly, and
increase coating efficiency. In the present invention, there
are multiple coating parameters, accordingly, each of them
has a functional relation with the thickness of the film layer
formed within a predetermined period. Specifically, step S1
is to obtain the initial value of the coating parameter
corresponding to the target thickness of the film layer based
on each functional relation.

[0096] Specifically, coating device for performing said
coating method comprises an adhesive solution storage tank,
a transfer roller and a coating roller, said adhesive solution
storage tank is used for providing the adhesive solution to
said transfer roller, said transfer roller is used for transferring
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the adhesive solution onto said coating roller, said coating
roller is used for coating the adhesive solution on the
substrate, said coating parameters include: at least one of
rotating speed of the coating roller, dripping speed of the
adhesive solution to said transfer roller, distance between the
shaft of the coating roller and the substrate, concentration of
the adhesive solution, temperature of the adhesive solution,
ambient temperature, and ambient humidity.

[0097] As described above, the functional relation
between the thickness of said film layer and the coating
parameter can be obtained before mass production. As an
embodiment of the present invention, said coating method
further comprises the following steps before step S1:

[0098] for every coating parameter:

[0099] setting multiple test values of the coating param-
eter;

[0100] measuring multiple test thicknesses of the film

layers formed by coating under multiple test values of the
coating parameter within a predetermined period; obtaining
a functional relation between the thickness of said film layer
and the coating parameter based on multiple test values of
the coating parameter and corresponding multiple test thick-
nesses.

[0101] For example, when the coating parameter includes
the coating test of rotating speed of the coating roller,
multiple different rotating speed values can be set, the
adhesive solution is coated at each rotating speed value, test
thicknesses of the film layers formed are detected, and a
function curve between the thicknesses of the film layer and
the rotating speed of the coating roller is drawn based on
multiple rotating speed values and corresponding test thick-
nesses values.

[0102] It is appreciated that, the test value of each coating
parameter has a certain setting range. In the case there are
multiple coating parameters, when multiple test values of
one of the coating parameters are setting, the values of other
coating parameters are constant, and each value of the other
coating parameters can be fixed as the average value of
corresponding setting range.

[0103] For example, when there are three coating param-
eters: rotating speed of the coating roller, dripping speed of
the adhesive solution to the transfer roller, and distance
between shaft of the coating roller and the substrate. And in
the coating device, rotating speed of the coating roller is in
the range of v1~v2, dripping speed of the adhesive solution
to the transfer roller is in the range of v3~vd4, distance
between shaft of the coating roller and the substrate is in the
range of d1~d2. Then when obtaining the functional relation
between the thickness of the film layer and the rotating speed
of the coating roller, the rotating speed of the coating roller
can be set as multiple test rotating speeds in the range of
v1-~v2, the dripping speed of the adhesive solution can be set
to (v3+v4)/2, the distance between shaft of the coating roller
and the substrate can be set to (d1+d2)/2. The coating of the
adhesive solution is performed every time a test rotating
speed is set, thereby multiple test thicknesses which corre-
spond to multiple test rotating speeds are measured, then the
functional relation between the thickness of the film layer
and the rotating speed of the coating roller is obtained.
Similarly, the functional relation between the thickness of
the film layer and dripping speed of the adhesive solution,
and the functional relation between the thickness of the film
layer and the distance from the shaft of the coating roller to
the substrate can be drawn.
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[0104] As described above, the thickness of the film layer
obtained under the initial value of the coating parameter
(namely, initial target thickness of the film layer) is the same
as said target thickness of the film layer, theoretically.
However, in formal mass production coating, there may be
some inevitable errors during device coating, which causes
a difference between the actual thickness of the film layer
and the target thickness of the film layer, that is, said initial
target thickness of the film layer is discordant with the target
thickness of the film layer.

[0105] The adhesive solution can be coated on different
areas of the substrate respectively, said coating method
further comprises the following steps before step S1:

[0106] dividing the substrate into multiple areas arranged
in sequence;
[0107] performing said step S1 and said step S2 in the first

area in the multiple areas;

[0108] said coating method can perform a first correction
to the coating parameter based on the thickness of the film
layer in coated area, such that the thickness of the film layer
in the areas to be coated can reach the target thickness of the
film layer. Specifically, as shown in FIG. 1, said coating
method further comprises the following steps starting from
the second area in the multiple areas:

[0109] S3, measuring the actual thickness of the film layer
in the former area;

[0110] S4, obtaining a reference value of each coating
parameter corresponding to said actual thickness based on
each functional relation;

[0111] S5, performing a first correction to said coating
parameters according to a difference between the reference
value and the initial value of each coating parameter, thereby
obtaining a first correction value of each coating parameter;
[0112] S6, proceeding to coat the adhesive solution on the
current area in accordance with the first correction value of
said coating parameter obtained in S5, and setting the first
correction value as the initial value of the coating parameter
in the next area.

[0113] In mass production, the actual thickness of the film
layer formed by coating the adhesive solution under the
initial value of the coating parameter and said target thick-
ness of the film layer are not necessarily the same. When the
actual thickness of the film layer formed in No. S area is
discordant with said target thickness of the film layer, the
actual thickness of the film layer formed in No. S+1 area can
reach the target thickness of the film layer by correcting the
coating parameter.

[0114] In the present invention, each of the functional
relations between the thickness of the film layer and each
coating parameter can form a function curve. Specifically,
step S5 includes:

[0115] calculating the first correction value of each coating
parameter based on formula (1) and formula (2):

a; = a0; + m;(a0; — al;) €8}
I&il @
m; =
N
2 1l
=1
[0116] wherein, a'; represents the first correction value of

No. i coating parameter;
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[0117] a0, represents the initial value of No. i coating
parameter corresponding to the target thickness of the film
layer;

[0118] al, represents the reference value of No. i coating

parameter corresponding to the actual thickness;

[0119] k, represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;
[0120] k; represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;

[0121] N represents the number of the coating parameters;
[0122] 1<i<N, 1<j<N, and i and j are both integer.
[0123] (1) (2) represents initial value of No. i coating

parameter corresponding to target thickness of film layer;
represents reference value of No. i coating parameter cor-
responding to actual thickness; When the number of the
coating parameters is one, formula (1) is: a',=a0,+(a0,-al,).
For example, the coating parameters only include the rotat-
ing speed of the coating roller, and the function curve
between the thickness of the film layer and the rotating speed
of the coating roller is shown in FIG. 2, wherein the
horizontal axis represents the rotating speed of the coating
roller, which is represented by moving speed of the substrate
(unit: meter/minute) here, and the vertical axis represents the
thickness of the film layer (unit: angstrom). In the obtained
functional relation between the thickness of the film layer
and the rotating speed of the coating roller, the thickness of
the film layer formed when the speed is a0 is the target
thickness of the film layer d0. However, in the actual mass
production, the actual thickness of the film layer formed
when the speed is a0 is d1. In this case, a reference speed al
corresponding to the actual thickness d1 can be obtained
according to the function curve in FIG. 2, and the rotating
speed of the coating roller is adjusted to a'=a0+a0-al to
proceed coating.

[0124] When there are multiple coating parameters, step
S5 needs to correct each coating parameter respectively. As
different coating parameters have different influences on the
thickness of the film layer, different coating parameters have
different degree of correction. In formula (1), m, represents
the influence degree of No. i coating parameter on the
thickness of the film layer. From formula (2) it can be seen
that, the absolute value of the tangent slope at the point
corresponding to the actual thickness on the function curve
of the thickness of the film layer and each coating parameter
is counted, when the proportion of the absolute value of the
tangent slope corresponding to No. i coating parameter to
the sum of multiple absolute values of the tangent slope is
larger, No. i coating parameter has larger influence on the
thickness of the film layer, therefore No. i coating parameter
has a larger degree of correction.

[0125] In step S3, when measuring the thickness of the
film layer portion formed in the former area, the thickness of
the film layer can be measured at one detection point only,
or can be measured at multiple detection points and then the
average value of these thicknesses at multiple detection
points is set as the actual thickness of the film layer portion
formed.

[0126] After the coating on the whole substrate is com-
pleted and the film layers are formed, the thicknesses of the
film layer at different positions may be inconsistent. In order
to reduce the difference of the thicknesses of the film layers
at different positions, as shown in FIG. 1, said coating
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method further comprises the following steps after the
coating of the multiple areas on the whole substrate is
completed and the film layers are formed:

[0127] S7, measuring the actual thicknesses of multiple
detection positions of the film layer;

[0128] S8, for each detection position, obtaining a refer-
ence value of each coating parameter corresponding to the
actual thickness of the detection position based on each
functional relation;

[0129] S9, for each detection position, performing a sec-
ond correction to each coating parameter according to a
difference between the reference value of each coating
parameter and the value of each coating parameter when the
detection position is coated, thereby obtaining second cor-
rection values of multiple coating parameters corresponding
to the detection position;

[0130] S10, setting the second correction values of mul-
tiple coating parameters as the initial values of the coating
parameters of the next substrate, thereby starting to coat the
adhesive solution on the next substrate.

[0131] As described above, when coating the same sub-
strate, the adhesive solution is coated to multiple areas
respectively in sequence. Therefore, as for the detection
position of the first area, said “the value of each coating
parameter when the detection position is coated” in step S9
means the initial value of each coating parameter obtained in
step S1; as for the detection positions of other areas, said
“the value of each coating parameter when the detection
position is coated” in step S9 means the initial value of each
coating parameter obtained in step S5. By performing the
second correction to the coating parameters at each detection
position in step S9, the actual thicknesses of the film layers
at multiple detection positions can reach the target thick-
nesses of the film layers when the next substrate is coated,
thereby the thickness uniformity of the film layer is
increased.

[0132] Specifically, step S9 includes:

[0133] calculating the second correction value of each
coating parameter corresponding to anyone of the detection
positions based on formula (3) and formula (4):

b;;,x =00, + 1, (00, —bl,5) 3
el “
fpx = ~
2 lep,yl
y=1
[0134] wherein, b',, represents the second correction

value of No. x coating parameter corresponding to No. p
detection position;

[0135] b0, represents the value of No. x coating param-
eter when coating No. p detection position;

[0136] b1, , represents the reference value of No. x coat-
ing parameter corresponding to No. p detection position;
[0137] N represents the number of the coating parameters;
[0138] c,, represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. X coating parameter;

[0139] c,, represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. y coating parameter;
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[0140] N represents the number of the coating parameters;
[0141] 1<x<N, 1<y<N, and x and y are both integer. (3)
(4) represents value of No. x coating parameter when No. p
detection position is coated; represents reference value of
No. x coating parameter corresponding to No. p detection
position; represents tangent slope at the point corresponding
to actual thickness of No. p detection position on the
function curve of the thickness of film layer and No. x
coating parameter; represents tangent slope at the point
corresponding to actual thickness of No. p detection position
on the function curve of the thickness of film layer and No.
y coating parameter;

[0142] The thickness of the film layer and each of the
coating parameter form a function curve. In formula (4),
Zyle Ic, | represents the sum of the absolute value of the
tangent slope at the point corresponding to the actual thick-
ness at No. p detection position on N function curves.
[0143] For example, the number of the detection positions
on the film layer is M, when confirming the second correc-
tion value of the coating parameter corresponding to No. p
detection position, if there is only one coating parameter, the
second correction value of the coating parameter at No. p
detection position is: b', . =b0,, . +(b0, ,~b1, ). In the same
way, the second correction values of the coating parameter
at M positions are calculated. Further, the adhesive solution
is coated to the next substrate according to the second
correction value of the coating parameter. When there are
two coating parameters, rotating speed of the coating roller
and dripping speed of the adhesive solution, the second
correction value of the rotating speed of the coating roller
and the second correction value of the dripping speed of the
adhesive solution at No. p detection position are calculated
based on formula (3) and formula (4). In the same way, the
second correction value of the rotating speed of the coating
roller and the second correction value of the dripping speed
of the adhesive solution at each position are calculated, to
proceeding coating the next substrate, thereby the thick-
nesses of the film layers at multiple detection positions reach
the target thicknesses after the coating on the next substrate
is completed, and the uniformity of the film layer is
increased.

[0144] As a second embodiment of the present invention,
there provides a coating device, as shown in FIG. 3, it
comprises: module coating parameter acquiring module 10,
a control module 20 and a coating module 30, the coating
parameter acquiring module 10 is used for obtaining an
initial value of a coating parameter corresponding to a target
thickness of the film layer based on at least one functional
relation between a thickness of the film layer formed within
a predetermined period and at least one coating parameter;
the control module 20 is used for controlling the coating
module 30 to start to coat in accordance with the initial value
of said coating parameter, so that the thickness of the film
layer obtained reaches an initial target thickness of the film
layer.

[0145] Specifically, there can be multiple coating param-
eters, and each of them has a functional relation with the
thickness of the film layer formed within a predetermined
period.

[0146] As shown in FIG. 4, the coating module 30 may
comprise an adhesive solution storage tank 32, a transfer
roller 34 and a coating roller 35. The adhesive solution
storage tank 32 is used for providing the adhesive solution
to transfer roller 34, the transfer roller 34 is used for



US 2016/0361736 Al

transferring the adhesive solution onto coating roller 35, and
the coating roller 35 is used for coating said adhesive
solution on the substrate. The coating module 30 may further
comprise structures such as a support table 31, an export
pipe 33 connected with the adhesive solution storage tank
32. The support table 31 is used for supporting the substrate,
the export pipe 33 is used for injecting the adhesive solution
in the adhesive solution storage tank 32 to the transfer roller
34, the coating roller 35 is coated with a coating layer 36
made of piezoelectric materials, thereby the adhesive solu-
tion is coated onto the substrate uniformly.

[0147] Specifically, said coating parameter includes: at
least one of rotating speed of the coating roller, dripping
speed of the adhesive solution to said transfer roller, distance
between the shaft of the coating roller and the substrate,
concentration of the adhesive solution, temperature of the
adhesive solution, ambient temperature, and ambient humid-
ity.

[0148] Accordingly, the motor of the coating roller 35, the
electromagnetic valve of the export pipe 33, the shaft of the
coating roller 35, the motor of the support table, and the
heating element used for heating the adhesive solution and
so on can connect with the control module 20, so that the
control module 20 controls the rotating speed of the coating
roller, the dripping speed of the adhesive solution, the
distance between the shaft of the coating roller and the
substrate, and the temperature of the adhesive solution.
[0149] Furthermore, as shown in FIG. 3, said coating
device further comprises:

[0150] a test value setting module 40, for setting multiple
test values of each coating parameter;

[0151] a thickness measuring module 50, for measuring
multiple test thicknesses of the film layers formed under
multiple test values of each coating parameter within a
predetermined period;

[0152] a functional relation acquiring module 60, for
obtaining functional relation between the thickness of the
film layer and each coating parameter based on multiple test
values of each coating parameter and multiple test thick-
nesses.

[0153] The thickness of the film layer has a functional
relation with each of coating parameters respectively, the
coating parameter acquiring module 10 can obtain the initial
value of each coating parameter corresponding to said target
thickness of the film layer based on each functional relation.
[0154] In the present invention, said substrate is divided
into multiple areas arranged in sequence, coating module 30
can coat the adhesive solution in the first area in the multiple
areas, and from the second area in the multiple areas, the
thickness measuring module 50 can measure the actual
thickness of the film layer formed in the former area,
furthermore, as shown in FIG. 3, said coating device further
comprises:

[0155] a reference value acquiring module 70, for obtain-
ing a reference value of each coating parameter correspond-
ing to said actual thickness based on each functional rela-
tion;

[0156] a coating parameter first correction module 80, for
performing a first correction to said coating parameters
according to a difference between the reference value and
the initial value of each coating parameter, thereby obtaining
a first correction value of each coating parameter, and setting
the first correction value as the initial value of the coating
parameter in the next area;
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[0157] the control module 20 can control the coating
module 30 to proceed to coat the adhesive solution on the
current area in accordance with the first correction value of
said coating parameter.

[0158] Therefore, when a part of the film layer is formed,
and the actual thickness of the formed film layer is different
from the target thickness of the film layer, by detecting the
actual thickness of the formed film layer, and performing the
first correction to the coating parameter, the difference
between the actual thickness of the film layer formed by
subsequent coating and the target thickness of the film layer
can be reduced.

[0159] As described above, each of the functional rela-
tions can form a function curve. Specifically, when perform-
ing the first correction to the coating parameters, the coating
parameter first correction module 80 can calculate first
correction value of each coating parameter based on formula
(1) and formula (2):

a) = al; + m;(al; — al;) [¢8]
I&il @
m; =
N
2kl
=1
[0160] wherein, a', represents the first correction value of

No. i coating parameter;

[0161] a0, represents the initial value of No. i coating
parameter corresponding to the target thickness of the film
layer;

[0162] al, represents the reference value of No. i coating

parameter corresponding to the actual thickness;

[0163] Kk, represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;
[0164] k; represents the tangent slope at the point corre-
sponding to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;

[0165] N represents the number of the coating parameters;
[0166] 1<i<N, 1<j<N, and i and j are both integer.
[0167] represents initial value of No. i coating parameter

corresponding to target thickness of film layer; represents
reference value of No. i coating parameter corresponding to
actual thickness; Furthermore, the thickness measuring
module 50 can further measure the actual thicknesses of
multiple detection positions of the film layers after the
coating of multiple areas on the whole substrate is com-
pleted and the film layers are formed, and for each detection
position, the reference value acquiring module 70 can obtain
a reference value of each coating parameter corresponding
to the actual thickness of the detection position based on
each functional relation;

[0168] said coating device may further comprise a coating
parameter second correction module 90, or each detection
position, the coating parameter second correction module 90
can perform a second correction to each coating parameter
according to a difference between the reference value of
each coating parameter and the value of each coating param-
eter when the detection position is coated, thereby obtaining
second correction values of multiple coating parameters
corresponding to the detection position;

[0169] the control module 20 can set the second correction
values of multiple coating parameters as the initial value of
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the coating parameters of the next substrate, thereby con-
trolling the coating module 30 to start to coat the adhesive
solution on the next substrate.

[0170] That is, when the coating on the whole substrate is
completed and the film layer is formed, the thickness mea-
suring module 50 can detect the thickness of the film layer
at different positions, and perform the second correction to
the coating parameters at each positions. After the correc-
tion, the adhesive solution is coated to the next substrate
using the current value of the coating parameter, so that
when the adhesive solution is coated to the next substrate,
the actual thicknesses of the film layers at each detection
position can reach the target thicknesses respectively,
thereby the thickness uniformity of the film layer can be
increased.

[0171] Specifically, the coating parameter second correc-
tion module 90 can obtain the second correction value of
each coating parameter corresponding to anyone of the
detection positions based on formula (3) and formula (4):

b;;,x =00, + 1, (00, —bl,5) 3
lcpal “
Apx = NL
2 lep,yl
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[0172] wherein, b',, represents the second correction

value of No. x coating parameter corresponding to No. p
detection position;

[0173] b0, . represents the value of No. x coating param-
eter when coating No. p detection position;

[0174] b1, represents the reference value of No. x coat-
ing parameter corresponding to No. p detection position;
[0175] N represents the number of the coating parameters;
[0176] c, . represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. X coating parameter;

[0177] c,, represents the tangent slope at the point corre-
sponding to the actual thickness of No. p detection position
on the function curve of the thickness of the film layer and
No. y coating parameter;

[0178] N represents the number of the coating parameters;
[0179] 1<x<N, 1<y<N, and x and y are both integer.
[0180] represents value of No. x coating parameter when

No. p detection position is coated; represents reference value
of No. x coating parameter corresponding to No. p detection
position; represents tangent slope at the point corresponding
to actual thickness of No. p detection position on the
function curve of the thickness of film layer and No. x
coating parameter; represents tangent slope at the point
corresponding to actual thickness of No. p detection position
on the function curve of the thickness of film layer and No.
y coating parameter; It can be seen that, in the present
invention, the functional relation between the thickness of
the film layer and the coating parameter is obtained before
mass production. The initial value of the coating parameter
in accordance with the target thickness of the film layer can
be confirmed quickly according to the functional relation
during mass production, thereby the coating efficiency can
be increased. Furthermore, when the actual thickness of the
film layer formed by coating is discordant with target
thickness of the film layer, the first correction can be
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performed to the coating parameter according to the refer-
ence value corresponding to the actual thickness and the
initial value corresponding to the target thickness of the film
layer, so that the actual thickness of the film layer formed in
subsequent area reaches the target thickness of the film layer.
In addition, when all areas on the whole substrate are coated
and the film layers are formed, the second correction can be
performed to the coating parameters at different detection
positions, and the corrected values of the coating parameters
are set as the initial values of the coating parameters of the
next substrate to for coating, so that the thickness of the film
layer coated on the next substrate becomes more uniform.
[0181] It should be understood that the above embodi-
ments of the invention have been described only for illus-
trating the principle of the present invention, but not
intended to limit the present invention. The person skilled in
the art can make various modifications and variations of the
invention without departing from the spirit and scope of the
invention, thus the modifications and variations of the inven-
tion are also included within the scope of the present
invention.

1. A coating method for coating an adhesive solution on
a substrate to form a film layer, characterized in that, said
coating method comprises the following steps:

S1, obtaining an initial value of a coating parameter
corresponding to a target thickness of the film layer
based on at least one functional relation between a
thickness of the film layer formed within a predeter-
mined period and at least one coating parameter;

S2, starting to coat in accordance with the initial value of
the coating parameter obtained in step S1, so that the
thickness of the film layer obtained reaches an initial
target thickness.

2. The coating method according to claim 1, characterized
in that, there are multiple coating parameters, and each of
them has a functional relation with the thickness of the film
layer formed within a predetermined period.

3. The coating method according to claim 1, characterized
in that, a coating device for performing said coating method
comprises an adhesive solution storage tank, a transfer roller
and a coating roller, said adhesive solution storage tank is
used for providing the adhesive solution to said transfer
roller, said transfer roller is used for transferring the adhe-
sive solution onto said coating roller, said coating roller is
used for coating the adhesive solution on the substrate, said
coating parameters include: at least one of rotating speed of
the coating roller, dripping speed of the adhesive solution to
said transfer roller, distance between the shaft of the coating
roller and the substrate, concentration of the adhesive solu-
tion, temperature of the adhesive solution, ambient tempera-
ture, and ambient humidity.

4. The coating method according to claim 1, characterized
in that, said coating method further comprises the following
steps before step S1:

for every coating parameter:

setting multiple test values of the coating parameter;

measuring multiple test thicknesses of the film layers
formed by coating under multiple test values of the
coating parameter within a predetermined period;

obtaining a functional relation between the thickness of
said film layer and the coating parameter based on
multiple test values of the coating parameter and cor-
responding multiple test thicknesses.
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5. The coating method according to claim 4, characterized
in that, said coating method further comprises the following
steps before step S1:

dividing the substrate into multiple areas arranged in
sequence;

performing said step S1 and said step S2 in the first area
in the multiple areas;

said coating method further comprises the following steps
starting from the second area in the multiple areas:

S3, measuring the actual thickness of the film layer in the
former area;

S4, obtaining a reference value of each coating parameter
corresponding to said actual thickness based on each
functional relation;

S5, performing a first correction to said coating param-
eters according to a difference between the reference
value and the initial value of each coating parameter,
thereby obtaining a first correction value of each coat-
ing parameter;

S6, proceeding to coat the adhesive solution on the current
area in accordance with the first correction value of said
coating parameter obtained in S5, and setting the first
correction value as the initial value of the coating
parameter in the next area.

6. The coating method according to claim 5, characterized
in that, each of the functional relations can form a function
curve, and step S5 includes:

calculating the first correction value of each coating
parameter based on formula (1) and formula (2):

a; = a0; + m;(a0; — al;) €8}

[&il @

wherein, a'; represents the first correction value of No. i
coating parameter;

a0, represents the initial value of No. i coating parameter
corresponding to the target thickness of the film layer;

al, represents the reference value of No. i coating param-
eter corresponding to the actual thickness;

k, represents the tangent slope at the point corresponding
to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;

k; represents the tangent slope at the point corresponding
to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;

N represents the number of the coating parameters;

1<i<N, 1<j<N, and i and j are both integer.

7. The coating method according to claim 6, characterized
in that, said coating method further comprises the following
steps after the coating of the multiple areas on the whole
substrate is completed and the film layers are formed:

S7, measuring the actual thicknesses of multiple detection

positions of the film layer;

S8, for each detection position, obtaining a reference
value of each coating parameter corresponding to the
actual thickness of the detection position based on each
functional relation;

S9, for each detection position, performing a second
correction to each coating parameter according to a
difference between the reference value of each coating
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parameter and the value of each coating parameter
when the detection position is coated, thereby obtaining
second correction values of multiple coating param-
eters corresponding to the detection position;

S10, setting the second correction values of multiple
coating parameters as the initial values of the coating
parameters of the next substrate, thereby starting to
coat the adhesive solution on the next substrate.

8. The coating method according to claim 7, characterized

in that, step S9 includes:

calculating the second correction value of each coating
parameter corresponding to anyone of the detection
positions based on formula (3) and formula (4):

;J =00 + 1, (00, —bl,5) 3)
lepl “)
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wherein, b',  represents the second correction value of
No. x coating parameter corresponding to No. p detec-
tion position;

b0, represents the value of No. x coating parameter

when coating No. p detection position;

b1, represents the reference value of No. x coating

parameter corresponding to No. p detection position;
N represents the number of the coating parameters;
¢, represents the tangent slope at the point corresponding
to the actual thickness of No. p detection position on
the function curve of the thickness of the film layer and
No. x coating parameter;

¢, represents the tangent slope at the point corresponding
to the actual thickness of No. p detection position on
the function curve of the thickness of the film layer and
No. y coating parameter;

N represents the number of the coating parameters;

1<x<N, 1<y<N, and x and y are both integer.

9. A coating device, characterized in that, it comprises: a
coating parameter acquiring module, a control module and
a coating module,

said coating parameter acquiring module is used for

obtaining an initial value of a coating parameter cor-
responding to a target thickness of the film layer based
on at least one functional relation between a thickness
of the film layer formed within a predetermined period
and at least one coating parameter;

said control module is used for controlling said coating

module to start to coat in accordance with the initial
value of said coating parameter, so that the thickness of
the film layer obtained reaches an initial target thick-
ness of the film layer.

10. The coating device according to claim 9, characterized
in that, there are multiple coating parameters, and each of
them has a functional relation with the thickness of the film
layer formed within a predetermined period.

11. The coating device according to claim 9, characterized
in that, said coating module comprises an adhesive solution
storage tank, a transfer roller and a coating roller, said
adhesive solution storage tank is used for providing the
adhesive solution to said transfer roller, said transfer roller
is used for transferring the adhesive solution onto said
coating roller, said coating roller is used for coating the
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adhesive solution on the substrate, said coating parameters
include: at least one of rotating speed of the coating roller,
dripping speed of the adhesive solution to said transfer
roller, distance between the shaft of the coating roller and the
substrate, concentration of the adhesive solution, tempera-
ture of the adhesive solution, ambient temperature, and
ambient humidity.

12. The coating device according to claim 9, characterized
in that, said coating device further comprises:

atest value setting module, for setting multiple test values
of each coating parameter;

a thickness measuring module, for measuring multiple
test thicknesses of the film layers formed under mul-
tiple test values of each coating parameter within a
predetermined period;

a functional relation acquiring module, for obtaining
functional relation between the thickness of the film
layer and each coating parameter based on multiple test
values of each coating parameter and multiple test
thicknesses.

13. The coating device according to claim 12, character-
ized in that, said substrate is divided into multiple areas
arranged in sequence, said coating module can coat the
adhesive solution in the first area in the multiple areas, and
from the second area in the multiple areas, said thickness
measuring module can measure the actual thickness of the
film layer formed in the former area, said coating device
further comprises:

a reference value acquiring module, for obtaining a ref-
erence value of each coating parameter corresponding
to said actual thickness based on each functional rela-
tion;

a coating parameter first correction module, for perform-
ing a first correction to said coating parameters accord-
ing to a difference between the reference value and the
initial value of each coating parameter, thereby obtain-
ing a first correction value of each coating parameter,
and setting the first correction value as the initial value
of the coating parameter in the next area;

said control module can control said coating module to
proceed to coat the adhesive solution on the current
area in accordance with the first correction value of said
coating parameter.

14. The coating device according to claim 13, character-
ized in that, each of the functional relations can form a
function curve, said coating parameter first correction mod-
ule can calculate the first correction value of each coating
parameter based on formula (1) and formula (2):

a; = a0; + m;(a0; — al;) €8}

[&il @

wherein, a', represents the first correction value of No. i
coating parameter;

a0, represents the initial value of No. i coating parameter
corresponding to the target thickness of the film layer;

al, represents the reference value of No. i coating param-
eter corresponding to the actual thickness;
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k, represents the tangent slope at the point corresponding
to the actual thickness on the function curve of the
thickness of the film layer and No. i coating parameter;

k; represents the tangent slope at the point corresponding
to the actual thickness on the function curve of the
thickness of the film layer and No. j coating parameter;

N represents the number of the coating parameters;

1<i<N, 1<j<N, and i and j are both integer;

represents initial value of No. i coating parameter corre-
sponding to target thickness of film layer; represents
reference value of No. i coating parameter correspond-
ing to actual thickness.

15. The coating device according to claim 14, character-
ized in that, said thickness measuring module can further
measure the actual thicknesses of multiple detection posi-
tions of the film layer after the coating of multiple areas on
the whole substrate is completed and the film layers are
formed,

for each detection position, said reference value acquiring
module can obtain a reference value of each coating
parameter corresponding to the actual thickness of the
detection position based on each functional relation;

said coating device further comprises a coating parameter
second correction module, for each detection position,
said coating parameter second correction module can
perform a second correction to each coating parameter
according to a difference between the reference value
of each coating parameter and the value of each coating
parameter when the detection position is coated,
thereby obtaining second correction values of multiple
coating parameters corresponding to the detection posi-
tion;

said control module can set the second correction values
of multiple coating parameters as the initial value of the
coating parameters of the next substrate, thereby con-
trolling said coating module to start to coat the adhesive
solution on the next substrate.

16. The coating device according to claim 15, character-
ized in that, said coating parameter second correction mod-
ule can obtain the second correction value of each coating
parameter corresponding to anyone of the detection posi-
tions based on formula (3) and formula (4):

o = O0p 5+ 11, (D0, = b1 ) 3)
lepxl )
Mpx = 5
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wherein, b',  represents the second correction value of
No. x coating parameter corresponding to No. p detec-
tion position;

b0, . represents the value of No. x coating parameter

P
when coating No. p detection position;
b1, represents the reference value of No. x coating

parameter corresponding to No. p detection position;
N represents the number of the coating parameters;
¢, . represents the tangent slope at the poinF correqunding
to the actual thickness of No. p detection position on
the function curve of the thickness of the film layer and
No. x coating parameter;
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¢, , represents the tangent slope at the point corresponding
to the actual thickness of No. p detection position on
the function curve of the thickness of the film layer and
No. y coating parameter;

N represents the number of the coating parameters;

1<x<N, 1<y<N, and x and y are both integer.
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