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N

A wafer coating device and a face-down type wafer carrying
assembly thereof are provided. The face-down type wafer
carrying assembly includes a magnetic force generating
module, a temperature control module, and a magnetizable
module. The temperature control module is adjacent to the
magnetic force generating module. The magnetizable mod-
ule is disposed on the temperature control module. The
magnetizable module includes a high-temperature magne-
tizable metal plate disposed on the temperature control
module. When at least one wafer is temporarily adhered to
the adhesive bottom surface of the high-temperature adhe-
sive layer, a prepared surface of the at least one wafer can
face downwardly by adhering of the adhesive bottom sur-
face of the high-temperature adhesive layer, so that the
face-down type wafer carrying assembly can be applied to
solve the problem that the prepared surface of the wafer
would be dirtied by falling particles due to gravity.
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WAFER COATING DEVICE AND
FACE-DOWN TYPE WAFER CARRYING
ASSEMBLY THEREOF

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to the U.S. Provi-
sional Patent Application Ser. No. 63/042,040 filed on Jun.
22, 2020, which application is incorporated herein by ref-
erence in its entirety.

[0002] Some references, which may include patents, pat-
ent applications and various publications, may be cited and
discussed in the description of this disclosure. The citation
and/or discussion of such references is provided merely to
clarify the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

[0003] The present disclosure relates to a coating device
and a carrying assembly thereof, and more particularly to a
wafer coating device and a face-down type wafer carrying
assembly thereof.

BACKGROUND OF THE DISCLOSURE

[0004] In the related art, a face-up type deposition design
is employed generally in a metal-organic chemical vapor
deposition (MOCVD) equipment for coating a metal organic
material on a wafer under a high working temperature above
900° C. However, the falling particles will inevitably con-
taminate a surface of the wafer for this kind of the face-up
type deposition design.

SUMMARY OF THE DISCLOSURE

[0005] Inresponse to the above-referenced technical inad-
equacy, the present disclosure provides a wafer coating
device and a face-down type wafer carrying assembly
thereof.

[0006] In one aspect, the present disclosure provides a
face-down type wafer carrying assembly including a mag-
netic force generating module, a temperature control mod-
ule, and a magnetizable module. The temperature control
module is adjacent to the magnetic force generating module.
The magnetizable module is disposed on the temperature
control module. The magnetizable module includes a high-
temperature magnetizable metal plate disposed on the tem-
perature control module.

[0007] In certain embodiments, the magnetic force gener-
ating module includes a permanent magnetic structure, and
a cooling structure contacting the permanent magnetic struc-
ture.

[0008] In certain embodiments, the magnetic force gener-
ating module includes an electromagnetic structure, a power
supply electrically connected to the electromagnetic struc-
ture, and a cooling structure contacting the electromagnetic
structure.

[0009] In certain embodiments, the temperature control
module includes a plate heater and a graphite plate disposed
on the plate heater.
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[0010] In certain embodiments, the high-temperature
magnetizable metal plate is a cobalt-rich alloy plate or a pure
cobalt material plate.

[0011] In certain embodiments, the high-temperature mag-
netizable metal plate has a thickness ranging from 30 um to
30 mm, the high-temperature magnetizable metal plate has
an operating temperature less than 1200° C., and the high-
temperature magnetizable metal plate is made of a material
that is selected from the group consisting of a cobalt (Co),
an aluminium (Al), a nickel (Ni), a copper (Cu), a titanium
(Ti) and an iron (Fe).

[0012] In certain embodiments, based on 100 wt % of a
material for manufacturing the high-temperature magnetiz-
able metal plate, the material includes from 40 wt % to less
than 100 wt % of a cobalt (Co), 3 to 7 wt % of an aluminium
(Al), 8 to 12 wt % of a nickel (Ni), less than 6 wt % of a
copper (Cu), less than 1 wt % of a titanium (Ti), and a
remaining percentage by weight of an iron (Fe).

[0013] In certain embodiments, the magnetizable module
includes at least one high-temperature adhesive layer dis-
posed on the high-temperature magnetizable metal plate,
and the at least one high-temperature adhesive layer faces
downwardly; wherein the at least one high-temperature
adhesive layer has an operating temperature less than 2000°
C., the at least one high-temperature adhesive layer has an
adhesive bottom surface facing downwardly, and at least one
wafer is temporarily adhered to the adhesive bottom surface
of the at least one high-temperature adhesive layer.

[0014] Inanother aspect, the present disclosure provides a
wafer coating device using a face-down type wafer carrying
assembly, and the face-down type wafer carrying assembly
includes a magnetic force generating module, a temperature
control module, and a magnetizable module. The tempera-
ture control module is adjacent to the magnetic force gen-
erating module. The magnetizable module is disposed on the
temperature control module. The magnetizable module
includes a high-temperature magnetizable metal plate dis-
posed on the temperature control module.

[0015] In yet another aspect, the present disclosure pro-
vides a wafer coating device including a top chamber
structure and a bottom chamber structure mated with the top
chamber structure. The wafer coating device uses a face-
down type wafer carrying assembly that is disposed on the
top chamber structure, and the face-down type wafer carry-
ing assembly includes a magnetic force generating module,
a temperature control module, and a magnetizable module.
The temperature control module is adjacent to the magnetic
force generating module. The magnetizable module is dis-
posed on the temperature control module. The magnetizable
module includes a high-temperature magnetizable metal
plate disposed on the temperature control module.

[0016] Therefore, by virtue of “the temperature control
module being adjacent to the magnetic force generating
module”, “the magnetizable module being disposed on the
temperature control module” and “the magnetizable module
including a high-temperature magnetizable metal plate dis-
posed on the temperature control module”, when at least one
wafer is temporarily adhered to the adhesive bottom surface
of the high-temperature adhesive layer, a prepared surface of
the at least one wafer can face downwardly by adhering of
the adhesive bottom surface of the high-temperature adhe-
sive layer, so that the face-down type wafer carrying assem-
bly can be applied to solve the problem of “the prepared
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surface of the wafer would be dirtied (or contaminated) by
falling particles due to gravity”.

[0017] These and other aspects of the present disclosure
will become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The described embodiments may be better under-
stood by reference to the following description and the
accompanying drawings, in which:

[0019] FIG.1is a schematic side view of a face-down type
wafer carrying assembly using a high-temperature adhesive
layer according to a first embodiment of the present disclo-
sure;

[0020] FIG. 2 is a schematic side view of the face-down
type wafer carrying assembly using two high-temperature
adhesive layers according to the first embodiment of the
present disclosure;

[0021] FIG. 3 is a schematic side view of a wafer coating
device including a top chamber structure and a bottom
chamber structure separated from each other according to
the first embodiment of the present disclosure;

[0022] FIG. 4 is a schematic side view of the wafer coating
device including the top chamber structure and the bottom
chamber structure matching with each other according to the
first embodiment of the present disclosure;

[0023] FIG. 5 is a schematic enlarged view of part V of
FIG. 4,
[0024] FIG. 6 is a schematic side view of a face-down type

wafer carrying assembly using a high-temperature adhesive
layer according to a second embodiment of the present
disclosure; and

[0025] FIG. 7 is a schematic side view of the face-down
type wafer carrying assembly using two high-temperature
adhesive layers according to the second embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0026] The present disclosure is more particularly
described in the following examples that are intended as
illustrative only since numerous modifications and varia-
tions therein will be apparent to those skilled in the art. Like
numbers in the drawings indicate like components through-
out the views. As used in the description herein and through-
out the claims that follow, unless the context clearly dictates
otherwise, the meaning of “a”, “an”, and “the” includes
plural reference, and the meaning of “in” includes “in” and
“on”. Titles or subtitles can be used herein for the conve-
nience of a reader, which shall have no influence on the
scope of the present disclosure.

[0027] The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere

Dec. 23,2021

in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first”, “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

First Embodiment

[0028] Referring to FIG. 1 and FIG. 2, a first embodiment
of the present disclosure provides a face-down type wafer
carrying assembly S including a magnetic force generating
module 1, a temperature control module 2, and a magnetiz-
able module 3. More particularly, the temperature control
module 2 is adjacent to the magnetic force generating
module 1, and the magnetizable module 3 is disposed on the
temperature control module 2. In addition, the magnetizable
module 3 includes a high-temperature magnetizable metal
plate 31 and at least one high-temperature adhesive layer 32.
The high-temperature magnetizable metal plate 31 is dis-
posed on the temperature control module 2, and the at least
one high-temperature adhesive layer 32 is disposed on the
high-temperature magnetizable metal plate 31.

[0029] For example, as shown in FIG. 1 or FIG. 2, the
magnetic force generating module 1 includes an electromag-
netic structure 11A, a power supply 12 electrically con-
nected to the electromagnetic structure 11A, and a cooling
structure 13 contacting the electromagnetic structure 11A.
More particularly, the electromagnetic structure 11A
includes a magnetic core and a coil disposed around the
magnetic core. When predetermined electric power provided
by the power supply 12 is transmitted to the electromagnetic
structure 11A through the coil, the electric power can be
converted into magnetic power having a predetermined
strength by the electromagnetic structure 11A. In addition,
when a temperature generated by the electromagnetic struc-
ture 11A is too high, the electromagnetic structure 11A can
be cooled by the cooling structure 13. However, the afore-
mentioned description is merely an example and is not
meant to limit the scope of the present disclosure.

[0030] For example, as shown in FIG. 1 or FIG. 2, the
temperature control module 2 includes a plate heater 21 (or
a heating plate) and a graphite plate 22 disposed on the plate
heater 21. More particularly, the plate heater 21 cannot
directly contact the magnetic force generating module 1 (or
the plate heater 21 can directly contact the magnetic force
generating module 1), and the plate heater 21 can be a
temperature control device for controlling a temperature
generated by the plate heater 21. In addition, the graphite
plate 22 can directly contact the plate heater 21, and the plate
heater 21 can be replaced with any type of heat guide plate
having a good heat-transferring capability (such as a metal
heat-guiding plate or a nonmetallic heat-guiding plate).
However, the aforementioned description is merely an
example and is not meant to limit the scope of the present
disclosure.

[0031] For example, as shown in FIG. 1 or FIG. 2, the
high-temperature magnetizable metal plate 31 has a thick-
ness ranging from 30 pm to 30 mm (such as any arbitrary
positive integer ranging from 30 um to 3000 pm), and the
high-temperature magnetizable metal plate 31 has an oper-
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ating temperature (or working temperature) less than 1200°
C. (such as any arbitrary positive integer below 1200° C.).
More particularly, the high-temperature magnetizable metal
plate 31 can be a cobalt-rich alloy plate or a pure cobalt
material plate, or the high-temperature magnetizable metal
plate 31 can be made of a material that can be selected from
the group consisting of a cobalt (Co), an aluminium (Al), a
nickel (N1), a copper (Cu), a titanium (T1) and an iron (Fe).
In addition, when the high-temperature magnetizable metal
material of the high-temperature magnetizable metal plate
31 is selected from the group consisting of Co, Al, Ni, Cu,
Ti and Fe, based on 100 wt % (weight percent) of the
high-temperature magnetizable metal material for manufac-
turing the high-temperature magnetizable metal plate 31, the
material can include from 40 wt % to less than 100 wt %
(such as any arbitrary positive integer ranging from 40 wt %
to less than 100 wt %) of Co, 3 to 7 wt % (such as any
arbitrary positive integer ranging from 3 to 7 wt %) of Al,
8 to 12 wt % (such as any arbitrary positive integer ranging
from 8 to 12 wt %) of Ni, equal to or less than 6 wt % (such
as any arbitrary positive integer below 6 wt %) of Cu, equal
to or less than 1 wt % (such as any arbitrary positive integer
below 1 wt %) of Ti, and a remaining percentage by weight
of Fe. It should be noted that based on 100 wt % of the
high-temperature magnetizable metal material for manufac-
turing the high-temperature magnetizable metal plate 31,
when the percentages by weight of Al, Ni, Cu, Ti and Fe are
3%, 8%, 6%, 1% and 2%, respectively, the weight percent
of Co can be 80%. However, the aforementioned description
is merely an example and is not meant to limit the scope of
the present disclosure.

[0032] For example, as shown in FIG. 1 or FIG. 2, the
magnetizable module 3 can include a high-temperature
adhesive layer 32 (as shown in FIG. 1) or more than one
high-temperature adhesive layers 32 (such as two high-
temperature adhesive layers 32 as shown in FIG. 2). More
particularly, the high-temperature adhesive layer 32 has an
operating temperature less than 2000° C. (such as arbitrary
positive integer below 2000° C., the high-temperature adhe-
sive layer 32 still has excellent adhesive property), and the
high-temperature adhesive layer 32 has an adhesive bottom
surface 3200 facing downwardly for temporarily sticking at
least one wafer W thereto. That is to say, as shown in FIG.
1, when at least one wafer W (such as a sapphire wafer) can
be temporarily adhered to the adhesive bottom surface 3200
of the high-temperature adhesive layer 32, a prepared sur-
face W100 (preparing for being deposited or coated) of the
at least one wafer W faces downwardly. As shown in FIG.
2, when two (or more than two) waters W can be temporarily
and respectively adhered to two (or more than two) adhesive
bottom surfaces 3200 of the high-temperature adhesive layer
32, a prepared surface W100 of each of the two wafers W
faces downwardly. Therefore, the prepared surface W100 of
the wafer W can face downwardly by adhering to the
high-temperature adhesive layer 32 that is disposed under
the face-down type wafer carrying assembly S, so that the
face-down type wafer carrying assembly S can be applied to
solve the problem of “the prepared surface W100 of the
wafer W would be dirtied (or contaminated) by falling
particles due to gravity”. However, the aforementioned
description is merely an example and is not meant to limit
the scope of the present disclosure.

[0033] More particularly, referring to FIG. 2 to FIG. 5, the
first embodiment of the present disclosure further includes a
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wafer coating device D (or a wafer depositing device) using
a face-down type wafer carrying assembly S of the first
embodiment. The face-down type wafer carrying assembly
S includes a magnetic force generating module 1, a tem-
perature control module 2, and a magnetizable module 3,
and the magnetizable module 3 includes two high-tempera-
ture adhesive layers 32.

[0034] For example, referring to FIG. 3 and FIG. 4, the
wafer coating device D includes a top chamber structure D1
and a bottom chamber structure D2 mated with the top
chamber structure D1, and the face-down type wafer carry-
ing assembly S is disposed on the top chamber structure D1.
In addition, each of two the high-temperature adhesive
layers 32 has an adhesive bottom surface 3200 facing
downwardly for temporarily sticking at least one wafer W
thereto. More particularly, referring to FIG. 4 and FIG. 5, the
wafer coating device D can be a metal-organic chemical
vapor deposition (MOCVD) device. When the top chamber
structure D1 and the bottom chamber structure D2 match
with each other, a predetermined depositing material pro-
vided by the wafer coating device D can be upwardly
deposited (as shown by upward arrows along an upward
coating direction in FIG. 5) on the prepared surface W100 of
the wafer W, so that the face-down type wafer carrying
assembly S can be applied to solve the problem of “the
prepared surface W100 of the wafer W would be dirtied (or
contaminated) by falling particles due to gravity”. However,
the aforementioned description is merely an example and is
not meant to limit the scope of the present disclosure.

Second Embodiment

[0035] Referring to FIG. 6 and FIG. 7, a second embodi-
ment of the present disclosure provides a face-down type
wafer carrying assembly S. Comparing FIG. 6 with FIG. 1,
and comparing FIG. 7 with FIG. 2, the difference between
the second embodiment and the first embodiment is as
follows: in the second embodiment, the magnetic force
generating module 1 includes a permanent magnetic struc-
ture 11B, and a cooling structure 13 contacting the perma-
nent magnetic structure 11B. That is to say, the permanent
magnetic structure 11B can generate magnetic power with-
out a power supply, so that the face-down type wafer
carrying assembly S of the second embodiment can be
worked without the power supply.

[0036] More particularly, the second embodiment of the
present disclosure further includes a wafer coating device
(not shown) using a face-down type wafer carrying assem-
bly S of the second embodiment. The face-down type wafer
carrying assembly S includes a magnetic force generating
module 1, a temperature control module 2, and a magnetiz-
able module 3.

Beneficial Effects of the Embodiments

[0037] Inconclusion, by virtue of “the temperature control
module 2 being adjacent to the magnetic force generating
module 17, “the magnetizable module 3 being disposed on
the temperature control module 2” and “the magnetizable
module 3 including a high-temperature magnetizable metal
plate 31 disposed on the temperature control module 27,
when at least one wafer W is temporarily adhered to the
adhesive bottom surface 3200 of the high-temperature adhe-
sive layer 32, a prepared surface W100 of the at least one
wafer W can face downwardly by adhering of the adhesive
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bottom surface 3200 of the high-temperature adhesive layer
32, so that the face-down type wafer carrying assembly S
can be applied to solve the problem of “the prepared surface
W100 of the wafer W would be dirtied (or contaminated) by
falling particles due to gravity”.

[0038] The foregoing description of the exemplary
embodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
precise forms disclosed. Many modifications and variations
are possible in light of the above teaching.

[0039] The embodiments were chosen and described in
order to explain the principles of the disclosure and their
practical application so as to enable others skilled in the art
to utilize the disclosure and various embodiments and with
various modifications as are suited to the particular use
contemplated. Alternative embodiments will become appar-
ent to those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.

What is claimed is:

1. A face-down type wafer carrying assembly, comprising:

a magnetic force generating module;

a temperature control module adjacent to the magnetic

force generating module; and

a magnetizable module disposed on the temperature con-

trol module;

wherein the magnetizable module includes a high-tem-

perature magnetizable metal plate disposed on the
temperature control module.

2. The face-down type wafer carrying assembly according
to claim 1, wherein the magnetic force generating module
includes a permanent magnetic structure, and a cooling
structure contacting the permanent magnetic structure.

3. The face-down type wafer carrying assembly according
to claim 1, wherein the magnetic force generating module
includes an electromagnetic structure, a power supply elec-
trically connected to the electromagnetic structure, and a
cooling structure contacting the electromagnetic structure.

4. The face-down type wafer carrying assembly according
to claim 1, wherein the temperature control module includes
a plate heater and a graphite plate disposed on the plate
heater.

5. The face-down type wafer carrying assembly according
to claim 1, wherein the high-temperature magnetizable
metal plate is a cobalt-rich alloy plate or a pure cobalt
material plate.

6. The face-down type wafer carrying assembly according
to claim 1, wherein the high-temperature magnetizable
metal plate has a thickness ranging from 30 um to 30 mm,
the high-temperature magnetizable metal plate has an oper-
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ating temperature less than 1200° C., and the high-tempera-
ture magnetizable metal plate is made of a material that is
selected from the group consisting of a cobalt (Co), an
aluminium (Al), a nickel (Ni), a copper (Cu), a titanium (i)
and an iron (Fe).

7. The face-down type wafer carrying assembly according
to claim 1, wherein based on 100 wt % of a material for
manufacturing the high-temperature magnetizable metal
plate, the material includes from 40 wt % to less than 100 wt
% of a cobalt (Co), 3 to 7 wt % of an aluminium (Al), 8 to
12 wt % of a nickel (Ni), less than 6 wt % of a copper (Cu),
less than 1 wt % of a titanium (Ti), and a remaining
percentage by weight of an iron (Fe).

8. The face-down type wafer carrying assembly according
to claim 1, wherein the magnetizable module includes at
least one high-temperature adhesive layer disposed on the
high-temperature magnetizable metal plate, and the at least
one high-temperature adhesive layer faces downwardly;
wherein the at least one high-temperature adhesive layer has
an operating temperature less than 2000° C., the at least one
high-temperature adhesive layer has an adhesive bottom
surface facing downwardly, and at least one wafer is tem-
porarily adhered to the adhesive bottom surface of the at
least one high-temperature adhesive layer.

9. A wafer coating device using a face-down type wafer
carrying assembly, wherein the face-down type wafer car-
rying assembly comprises:

a magnetic force generating module;

a temperature control module adjacent to the magnetic

force generating module; and

a magnetizable module disposed on the temperature con-

trol module;

wherein the magnetizable module includes a high-tem-

perature magnetizable metal plate disposed on the
temperature control module.

10. A wafer coating device comprising a top chamber
structure and a bottom chamber structure mated with the top
chamber structure, the wafer coating device using a face-
down type wafer carrying assembly that is disposed on the
top chamber structure, wherein the face-down type wafer
carrying assembly comprises:

a magnetic force generating module;

a temperature control module adjacent to the magnetic

force generating module; and

a magnetizable module disposed on the temperature con-

trol module;

wherein the magnetizable module includes a high-tem-

perature magnetizable metal plate disposed on the
temperature control module.
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