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(57) Provided are a heating body assembly and a
preparation method therefor, an atomizer and an elec-
tronic atomization device. The heating body assembly
comprises: a base body, comprising a first face and a
second face opposite each other, wherein the base body
comprises an atomization region and an electrode re-
gion, and the base body has a micropore group, which
penetrates the base body from the first face to the second
face, the micropore group comprising first micropores
located in the atomization region and second micropores
located in the electrode region; a heating member, which
is arranged on one side of the first face and at least ar-
ranged across part of the atomization region; electrode
members, the electrode region being provided with the
corresponding electrode members on the first face and
the second face; and a conductive connection portion,
which is located in the second micropores and respec-
tively electrically connected to the electrode member on
the first face and the electrode member on the second
face. The heating body assembly and the electronic at-
omization device have improved reliability.
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Description

FIELD

[0001] The present disclosure relates to the field of
electronic atomizing products, and more specifically, to
a heating element assembly and its preparation method,
atomizer and electronic atomization device.

BACKGROUND

[0002] An electronic atomization device comprises an
atomizer and a battery. A heating element is a core com-
ponent of the atomizer, which affects the atomization
quantity and taste of aerosol. The heating element usu-
ally comprises a substrate and a heating member, where-
in the substrate is a porous ceramic or a dense material
with microporous arrays, and the heating element is ar-
ranged on the atomization surface of the substrate. The
heating element is arranged with electrodes connected
to the power supply circuit on both sides of the atomiza-
tion surface heating member.
[0003] However, the existing heating assemblies, at-
omizers and and electronic atomization devices have
poor reliability.

SUMMARY

[0004] Therefore, the technical problem to be solved
in the present disclosure is to overcome the poor relia-
bility of heating assembly, atomizer and electronic atom-
ization device in the prior art.
[0005] The present disclosure provides a heating ele-
ment assembly comprising a substrate, wherein the sub-
strate comprises a first surface and a second surface
which are opposite to each other, the substrate compris-
es an atomization area and an electrode area, the sub-
strate has a micropore group which penetrates through
the substrate from the first surface to the second surface,
and the micropore group comprises a first micropore lo-
cated in the atomization area and a second micropore
located in the electrode area; a heating member arranged
on one side of the first surface, wherein the heating mem-
ber at least crosses part of the atomization area; elec-
trode members correspondingly provided on the first sur-
face and the second surface of the electrode area; and
a conductive connection portion, wherein the conductive
connection portion is located in the second micropore,
and the conductive connection portion is electrically con-
nected to the electrode member on the first surface and
the electrode member on the second surface respective-
ly.
[0006] Optionally, the conductive connection portion
comprises a conductive connection film, and the conduc-
tive connection film is located on the an wall surface of
the second micropore.
[0007] Optionally, both ends of the conductive connec-
tion film extend to be connected to the electrode member

on the first surface and the electrode member on the
second surface respectively, and the thickness of the
conductive connection film is less than 1/2 of the pore
diameter of the second micropore.
[0008] Optionally, the pore diameter of the second mi-
cropore is between 10 mm and 100 mm, and the thickness
of the conductive connection film is between 200 nm and
10 mm.
[0009] Optionally, the heating member is completely
arranged on the surface of the atomization area.
[0010] Optionally, the conductive connection portion
fully fills the second micropore.
[0011] Optionally, the heating member comprises a
heating film; the electrode member is an electrode film.
[0012] Optionally, the thickness of the electrode film is
greater than that of the conductive connection film.
[0013] Optionally, the electrode film, the conductive
connection film and the heating film are made of the same
material.
[0014] Optionally, the ratio of the thickness of the sub-
strate to the pore diameter of the second micropore is
between 15:1 and 5: 1; the ratio of the thickness of the
substrate to the pore diameter of the first micropore is
between 15:1 and 5:1.
[0015] Optionally, the thickness of the substrate is be-
tween 0.2 mm and 1 mm.
[0016] Optionally, the substrate comprises a ceramic
substrate, a glass substrate or a silicon substrate.
[0017] Optionally, the material of the heating member
includes aluminum, copper, silver, gold or several alloy
thereof; the material of the electrode member includes
aluminum, copper, silver, gold or several alloy thereof;
the material of the conductive connection portion in-
cludes aluminum, copper, silver, gold or several alloy
thereof.
[0018] Optionally, the thickness of the heating film is
between 200nm and 5mm; the resistance of the heating
film is between 0.5Ω and 2Ω.
[0019] Optionally, it further comprises a lead-out con-
nection member, and one end of the lead-out connection
member is connected to the electrode member on the
second surface.
[0020] Optionally, the electrode area is respectively lo-
cated on both sides of the atomization area.
[0021] The present disclosure further provides a prep-
aration method of a heating element assembly, which
comprises a substrate, wherein the substrate comprises
a first surface and a second surface which are opposite
to each other, the substrate comprises an atomization
area and an electrode area, the substrate has a micro-
pore group which penetrates through the substrate from
the first surface to the second surface, and the micropore
group comprises a first micropore located in the atomi-
zation area and a second micropore located in the elec-
trode area; a heating member formed on one side of the
first surface, wherein the heating member at least cross-
es part of the atomization area; a conductive connection
portion formed in the second micropore; and electrode
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members correspondingly provided on the first surface
and the second surface of the electrode area, and the
conductive connection portion is electrically connected
to the electrode member on the first surface and the elec-
trode member on the second surface respectively.
[0022] Optionally, the steps for forming a heating mem-
ber on one side of the first surface include: forming a
heating film on the first surface; the steps for forming the
electrode member include: forming a first sub-electrode
film on the first surface corresponding to the electrode
area, and forming a second sub-electrode film on the
second surface corresponding to the electrode area.
[0023] Optionally, the second micropore comprises a
first sub-micropore area and a second sub-micropore ar-
ea arranged in the thickness direction of the substrate,
and the distance from the first sub-micropore area to the
first surface is smaller than that from the second sub-
micropore area to the first surface; the steps for forming
a conductive connection portion in the second micropore
include: forming a first sub-conductive connection portion
covering an inner wall surface of the first sub-micropore
area, and forming a second sub-conductive connection
portion covering an inner wall surface of the second sub-
micropore area; forming the first sub-electrode film and
the first sub-conductive connection portion in the process
of forming the heating film; forming the second sub-con-
ductive connection portion in the process of forming the
second sub-electrode film.
[0024] Optionally, the processes of forming the heating
film, the first sub-electrode film and the first sub-conduc-
tive connection portion include physical vapor deposition,
chemical vapor deposition, spraying or printing; the proc-
esses of forming the second sub-electrode film and the
second sub-conductive connection portion include phys-
ical vapor deposition, chemical vapor deposition, spray-
ing or printing.
[0025] The present disclosure further provides an at-
omizer, which comprises a heating element assembly of
the present disclosure; a liquid storage cavity, wherein
the liquid storage cavity is in communication with the sec-
ond surface of the substrate in a liquid guiding manner.
[0026] The present disclosure further provides an elec-
tronic atomization device, which comprises the atomizer
of the present disclosure.
[0027] The present disclosure has the following bene-
ficial effects:
[0028] In the heating element assembly provided by
the technical solution of the present disclosure, corre-
sponding electrode members are provided on the first
surface and the second surface of the electrode area,
the conductive connection portion is electrically connect-
ed to the electrode member on the first surface and the
electrode member on the second surface, and the elec-
trode member on the second surface is used to connect
to the power source through a lead-out connection mem-
ber. Therefore, the circulation and transmission of flue
gas on one side of the heating member will not be hin-
dered. Secondly, the electrode member on the second

surface can be connected to the power source. The elec-
trode member on the first surface does not need to by-
pass the substrate and electrically connect to the power
source, and the risk of liquid leakage can be reduced. To
sum up, the reliability of heating assembly is improved.
[0029] Further, one end of the lead-out connection
member is connected to the electrode member on the
second surface. Even if the temperature of the first sur-
face is high in the process of suction, the distance from
the first surface corresponding to the atomization area
to the lead-out connection member is relatively large, the
heat on the first surface corresponding to the atomization
area is not easily transmitted to the lead-out connection
member, and the temperature rise of the lead-out con-
nection member can be avoided. Therefore, the connec-
tion of the lead-out connection member is relatively sta-
ble, and the lead-out connection member will not become
invalid.
[0030] In the preparation method of the heating ele-
ment assembly provided by the technical solution of the
present disclosure, a heating member is formed on one
side of the first surface, and the heating member at least
crosses part of the atomization area; a conductive con-
nection portion is formed in the second micropore; and
electrode members correspondingly provided on the first
surface and the second surface of the electrode area,
and the conductive connection portion is electrically con-
nected to the electrode member on the first surface and
the electrode member on the second surface respective-
ly. The conductive connection portion is electrically con-
nected to the electrode member on the first surface and
the electrode member on the second surface, and the
electrode member on the second surface is used to con-
nect to the power source through a lead-out connection
member. Therefore, the circulation and transmission of
flue gas on one side of the heating member will not be
hindered. Secondly, the electrode member on the second
surface can be connected to the power source. The elec-
trode member on the first surface does not need to by-
pass the substrate and electrically connect to the power
source, and the risk of liquid leakage can be reduced. To
sum up, the reliability of heating assembly is improved.
[0031] The atomizer provided by the technical solution
of the present disclosure comprises the heating element
assembly of the present disclosure, and the reliability of
electronic atomizer is improved.
[0032] The electronic atomization device provided by
the technical solution of the present disclosure comprises
a heating element assembly of the present disclosure,
and the reliability of electronic atomization device is im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In order to more clearly explain the specific em-
bodiments of the present disclosure or the technical so-
lutions in the prior art, the accompanying drawings re-
quired in the specific embodiments or the prior art will be
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briefly introduced below. Obviously, the accompanying
drawings in the following description are some embodi-
ments of the present disclosure. For ordinary technical
personnel in this field, other accompanying drawings can
be obtained according to these accompanying drawings
without requiring the creative work.

FIG. 1 and FIG. 2 are schematic diagrams of the
three-dimensional structure of a heating assembly
provided by an embodiment of the present disclo-
sure;

FIG. 3 is a schematic sectional diagram of the heat-
ing assembly provided by an embodiment of the
present disclosure;

FIG. 4 is a schematic sectional diagram of the heat-
ing assembly provided by another embodiment of
the present disclosure;

FIG. 5 is a schematic sectional diagram of a heating
assembly provided by another embodiment of the
present disclosure;

FIG. 6 and FIG. 7 are schematic diagrams of the
three-dimensional structure of the heating assembly
provided by another embodiment of the present dis-
closure;

FIG. 8 is a flowchart of the preparation process of
the heating assembly provided by another embodi-
ment of the present disclosure;

FIG. 9-FIG. 11 are schematic diagrams of the prep-
aration process of the heating assembly provided by
another embodiment of the present disclosure;

FIG. 12 is an external schematic diagram of the elec-
tronic atomization device provided by another em-
bodiment of the present disclosure; and

FIG. 13 is a schematic diagram of the inside of the
atomizer of the present disclosure.

DETAILED DESCRIPTION

[0034] As mentioned in the background, the existing
heating assemblies and electronic atomization devices
have poor reliability.
[0035] A heating assembly comprises a substrate; a
heating member on the atomization surface of the sub-
strate; electrodes located on both sides of the heating
member and on the same side as the atomization sur-
face; a lead or thimble connected to the electrode.
[0036] The above-mentioned heating assembly has
poor reliability. After the investigation by the applicant, it
is found that the reasons for this are as follows:
[0037] The lead wire or thimble will pass through the

atomization cavity. On the one hand, crossing the atom-
ization cavity will reduce the space of the atomization
cavity, and it is not conducive to full atomization. On the
other hand, it will hinder the circulation and transmission
of flue gas. Besides, the temperature of the atomization
surface is high in the process of suction, and the heat is
easily transferred to the lead or thimble. This will increase
the temperature of the lead or thimble and even lead to
instability or even failure of the electrode connection in
serious cases.
[0038] Secondly, the atomization surface has an up-
ward structure. As power source in the electronic atom-
ization device is below it, the external heating circuit
needs to pass through the components that fix the sub-
strate to connect with the electrode and the power source.
This structure increases the processing difficulty and
easily leads to the risk of liquid leakage.
[0039] To sum up, the heating assembly has poor re-
liability.
[0040] The embodiment of the present disclosure pro-
vides a heating element assembly to improve the relia-
bility of the heating element assembly.
[0041] The technical solutions of the present disclo-
sure will be described clearly and completely by combin-
ing with the accompanying drawings. Obviously, the de-
scribed embodiments are some embodiments of the
present disclosure but not all the embodiments. Based
on the embodiments of the present disclosure, all other
embodiments obtained by the ordinary technical person-
nel in this field without requiring creative work fall within
the protection scope of the present disclosure.
[0042] In the description of the present disclosure, it
should be noted that the orientation or position relation-
ship indicated by the terms "center", "upper", "lower",
"left", "right", "vertical", "horizontal", "inner" and "outer"
is based on the orientation or position relationship shown
in the accompanying drawings. It is only for the conven-
ience of describing the present disclosure and simplifying
the description but does not indicate or imply that the
device or element must have a specific orientation, be
manufactured and operated in a specific orientation.
Therefore, it cannot be understood as a limitation for the
present disclosure. In addition, the terms "first", "second"
and "third" are only used for descriptive purposes and
cannot be understood as indicating or implying relative
importance.
[0043] In the description of the present disclosure, it
should be noted that unless otherwise specified and lim-
ited, the terms "install", "connect" and "connection"
should be broadly understood. For example, it can be
fixed connection, detachable connection or integrated
connection; it can be mechanical connection or electrical
connection; it can be directly connected, indirectly con-
nected through an intermediate medium, or internally
connected between two elements, wirelessly connected
or wired. For ordinary technical personnel in this field,
the specific meanings of the above terms in the present
disclosure can be understood under specific circum-
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stances.
[0044] In addition, the technical features involved in
different embodiments of the present disclosure de-
scribed below can be combined with each other as long
as they do not conflict with each other.

Embodiment 1

[0045] This embodiment provides a heating element
assembly 10. As shown in FIG. 1, FIG. 2 and FIG. 3, it
comprises:
[0046] A substrate 100, wherein the substrate compris-
es a first surface Q1 and a second surface Q2 which are
opposite to each other, the substrate 100 comprises an
atomization area B and electrode areas A, the substrate
100 has a micropore group which penetrates through the
substrate 100 from the first surface Q1 to the second
surface Q2, and the micropore group comprises first mi-
cropores 110a located in the atomization area B and sec-
ond micropores 110b located in each of the electrode
areas A;
[0047] A heating member 130 arranged on one side of
the first surface Q1, wherein the heating member 130 at
least crosses part of the atomization area B;
[0048] Electrode members (120a, 120b), and wherein
corresponding electrode members are provided on the
first surface Q1 and the second surface Q2 of the elec-
trode area A;
[0049] A conductive connection portion 150, wherein
the conductive connection portion 150 is located in the
second micropore 110b, and the conductive connection
portion is electrically connected to the electrode member
120a on the first surface Q1 and the electrode member
120b on the second surface respectively.
[0050] The substrate 100 comprises a ceramic sub-
strate, a glass substrate or a silicon substrate. The ce-
ramic substrate comprises a porous ceramic substrate,
and the porous ceramic substrate has large specific sur-
face area, strong adsorption capacity and good liquid
guide. It can be understood that the shape of the sub-
strate 100 is not restricted as long as tobacco tar can
enter the first micropore 110a, and the first micropore
110a can transfer the tobacco tar to the heating member.
[0051] In this embodiment, the electrode areas A are
respectively located on both sides of the atomizing area
B.
[0052] The first micropore 110a is used to guide liquid
and transfer the tobacco tar to the heating member 130.
[0053] In this embodiment, the micropore group is an
array of micropores, and the first micropores 110a and
the second micropores 110b are arranged in an array.
There are several first micropores 110a and several sec-
ond micropores 110b, and the pore diameter of the sec-
ond micropore 110b is the same as that of the first mi-
cropore 110a.
[0054] The pore diameter of the second micropore
110b is the same as that of the first micropore 110a,
which makes the structure of the substrate 100 simple

and easy to manufacture.
[0055] In other embodiments, the pore diameter of the
second micropore is different from that of the first micro-
pore.
[0056] In an embodiment, the ratio of the thickness of
the substrate 100 to the pore diameter of the second
micropore 110b is between 15:1 and 5: 1; the ratio of the
thickness of the substrate 100 to the pore diameter of
the first micropore 110a is between 15:1 and 5:1, such
as 15:1, 12:1, 10:1, 8:1, or 5:1.
[0057] In a specific embodiment, the pore diameter of
the first micropore 110a is between 10 mm and 100 mm,
and the pore diameter of the second micropore 110b is
between 10 mm and 100 mm, such as 30 mm; the thick-
ness of the substrate 100 is between 0.2 mm and 0.5
mm, such as 0.2 mm, 0.3 mm, 0.4 mm or 0.5 mm.
[0058] The heating member 130 is used to atomize
tobacco tar. The heating member 130 can be a heating
film, a heating circuit, a heating piece or a heating mesh.
It can heat tobacco tar evenly with uniform heating tem-
perature, and the atomized particles will not become larg-
er due to low local temperature. This effectively makes
the atomized particles uniform, improving the taste of
electronic atomization device. In an embodiment, the
heating member 130 is located on the first surface cor-
responding to the atomization area B; in other embodi-
ments, the heating member is embedded in the first sur-
face of the substrate.
[0059] In this embodiment, the heating member 130 is
completely arranged on the surface of the atomization
area B.
[0060] In this embodiment, the heating member is a
heating film, and the heating film is completely arranged
on the surface of the atomization area.
[0061] In this embodiment, the first surface Q1 of the
atomization zone B is an atomization surface, and the
second surface Q2 is a liquid absorption surface.
[0062] The electrode members comprise an electrode
member located on the first surface Q1 of the electrode
area A and an electrode member located on the second
surface Q2 of the electrode area A. In this embodiment,
the electrode member is an electrode film. In other em-
bodiments, the electrode member can also be an elec-
trode block. The electrode member located on the first
surface Q1 of the electrode area A is a first sub-electrode
member 120a. The electrode member located on the sec-
ond surface Q2 of the electrode area A is a second sub-
electrode member 120b.
[0063] In this embodiment, the second micropore 110b
comprises a first sub-micropore area (not labeled) and a
second sub-micropore area (not labeled) arranged in the
thickness direction of the substrate 100, and the distance
from the first sub-micropore area to the first surface Q1
is smaller than that from the second sub-micropore area
to the first surface Q1. The conductive connection portion
150 comprises a first sub-conductive connection portion
151 covering an inner wall surface of the first sub-micro-
pore area and a second sub-conductive connection por-
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tion 152 covering an inner wall surface of the second
sub-micropore area. The first sub-conductive connection
portion 151 contacts with the second sub-conductive
connection portion 152. The materials of the second sub-
conductive connection portion 152 and the first sub-con-
ductive connection portion 151 can be the same or dif-
ferent.
[0064] In other embodiments, the conductive connec-
tion portion is an integral structure.
[0065] In this embodiment, the conductive connection
portion 150 is a conductive connection film, and the con-
ductive connection film is located on an inner wall surface
of the second micropore 110b. Both ends of the conduc-
tive connection film extend to connect to the electrode
member 120a on the first surface Q1 and the electrode
member 120b on the second surface Q2 respectively,
and the thickness of the conductive connection film is
less than 1/2 of the pore diameter of the second micro-
pore 110b. In this case, part of the second micropore
110b is not fully filled. The conductive connection film
can be formed integrally with the electrode film located
on the first surface Q1. Secondly, less material of the
conductive connection film is used, which can reduce the
cost.
[0066] In a specific embodiment, the pore diameter of
the second micropore 110b is between 10 mm and 100
mm, and the thickness of the conductive connection film
is between 200 nm and 10 mm. If the pore diameter of
the second micropore 110b is too small, the filling capac-
ity of the conductive connection film in the second micro-
pore 110b will be reduced, and the conductive connection
film cannot penetrate into the second micropore 110b. If
the pore diameter of the second micropore 110b is too
big, when the conductive connection portion is a conduc-
tive connection film, the remaining second micropores
110b have better liquid locking capacity. That is, even if
tobacco tar enters the second micropore 110b, the sec-
ond micropore 110b will lock the tobacco tar to prevent
the tobacco tar from being transferred to the first surface
Q1 through the second micropore 110b, and effectively
avoid liquid leakage.
[0067] In a specific embodiment, the thickness of the
electrode film is greater than that of the conductive con-
nection film. Specifically, the thickness of the electrode
film on the first surface Q1 is greater than that of the
conductive connection film, and the thickness of the elec-
trode film Q1 on the second surface is greater than that
of the conductive connection film. The thickness of the
electrode film is relatively large, which improves the con-
tact performance between the electrode film on the first
surface and the heating member 130, as well as the con-
tact performance between the electrode film on the sec-
ond surface and the lead-out connection member. The
thickness of the conductive connection film refers to the
thickness of the conductive connection film on the side
wall surface of a single side of the second micropore.
[0068] In other embodiments, the thickness of the elec-
trode film can also be the same as that of the conductive

connection film, or the thickness of the electrode film can
also be smaller than that of the conductive connection
film.
[0069] In this embodiment, the materials of electrode
film, conductive connection film and heating film are the
same. The thickness of the electrode film on the first sur-
face is the same as that of the heating film. The thickness
of the electrode film on the first surface is the same as
that on the second surface.
[0070] In other embodiments, the thickness of the elec-
trode film on the first surface Q1 is different from that of
the electrode film on the second surface Q2.
[0071] In a specific embodiment, the thickness of the
substrate 100 is between 0.2 mm and 1 mm, such as 0.2
mm, 0.3 mm, 0.4 mm, 0.5 mm, 0.8 mm or 1 mm, which
has the following advantages: The substrate 100 is thin,
which can help improve the liquid guide of the first mi-
cropore 110a. When the conductive connection portion
150 is a conductive connection film, the area of the con-
ductive connection film near the first surface Q1 and the
area near the second surface can be easily connected
together, which reduces the difficulty of preparing the
conductive connection film.
[0072] The material of the heating member 130 in-
cludes aluminum, copper, silver, gold or several alloy
thereof; the material of the electrode member includes
aluminum, copper, silver, gold or several alloy thereof;
the material of the conductive connection portion 150 in-
cludes aluminum, copper, silver, gold or several alloy
thereof. When these materials are selected, the electrical
conductivity of heating member, electrode element and
conductive connection portion 150 is relatively high,
which is beneficial to reducing the resistance.
[0073] In an embodiment, the thickness of the heating
film is between 200nm and 5mm; the resistance of the
heating film is between 0.5Ω and 2Ω. At present, the
voltage range of the lithium battery of electronic atomi-
zation device does not exceed 3.7V, and the power does
not exceed 10W and is generally 6.5W-8.5W. Accord-
ingly, the resistance range of the heating film needs to
be set as 0.5Ω and 2Ω. Aluminum, copper, silver, gold
or several alloy thereof is used as the material of heating
film, and the thickness of the corresponding heating film
is between 200nm and 5mm.
[0074] This embodiment further comprises an addi-
tional heating film 131 located on part of an inner wall
surface of the first micropore 110a, and the additional
heating film 131 is connected to the heating member 130.
[0075] Referring to FIG. 6 and FIG. 7, the heating el-
ement assembly further comprises a lead-out connection
member 160, and one end of the lead-out connection
member 160 is connected to the electrode member of
the second surface Q2. The power source in the elec-
tronic atomization device applies an electric signal to the
heating member 130 through the lead-out connection
member 160, the electrode member on the second sur-
face Q2, the conductive connector 150 and the electrode
member on the first surface Q1.
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[0076] In this embodiment, the lead-out connection
member 160 does not need to pass through the atomi-
zation cavity, so as to prevent the lead-out connection
member from hindering the circulation and transmission
of flue gas. Even if the heating member 130 makes the
temperature of the first surface Q1 corresponding to the
atomization area A relatively high, the distance from the
first surface Q1 corresponding to the atomization area A
to the lead-out connection member 160 is relatively large,
the heat on the first surface Q1 corresponding to the at-
omization area A is not easily transmitted to the lead-out
connection member 160, and the temperature rise of the
lead-out connection member 160 can be avoided. There-
fore, the connection of the lead-out connection member
160 is relatively stable, and the lead-out connection
member 160 will not become invalid.
[0077] The lead-out connection member 160 can be a
lead or thimble.
[0078] The electrode member on the second surface
Q2 can be connected towards the power source without
the need for the electrode member on the first surface
Q1 to bypass the substrate 100 and electrically connect
to the power source, and the risk of liquid leakage can
be reduced.
[0079] Once again, the heating member and the elec-
trode element are electrically connected through the
shortest path, thereby reducing the circuit loss.

Embodiment 2

[0080] The differences between this embodiment and
Embodiment 1 are as follows: Referring to FIG. 4, an
inner surface of the first micropore 110a is not provided
with an additional heating film, and the entire inner wall
surface of the first micropore 110a exposes the material
of the substrate 100.
[0081] The similarities between this embodiment and
Embodiment 1 will not be explained in detail.

Embodiment 3

[0082] The differences between this embodiment and
Embodiment 1 are as follows: Referring to FIG. 5, the
conductive connection portion 150a fully fills the second
micropore. In this embodiment, the second micropore
comprises a first sub-micropore area (not labeled) and a
second sub-micropore area (not labeled) arranged in the
thickness direction of the substrate 100, and the distance
from the first sub-micropore area to the first surface Q1
is smaller than that from the second sub-micropore area
to the first surface Q1. The conductive connection portion
150a comprises a first sub-conductive connection portion
151a covering an inner wall surface of the first sub-mi-
cropore area and a second sub-conductive connection
portion 152a covering an inner wall surface of the second
sub-micropore area. The first sub-conductive connection
portion 151a contacts with the second sub-conductive
connection portion 152a. The materials of the second

sub-conductive connection portion 152a and the first sub-
conductive connection portion 151a can be the same or
different.
[0083] The similarities between this embodiment and
Embodiment 2 will not be explained in detail.

Embodiment 4

[0084] This embodiment provides a preparation meth-
od of a heating element assembly. As shown in FIG. 8,
it comprises:

S1: providing a substrate, wherein the substrate
comprises a first surface and a second surface which
are opposite to each other, and the substrate com-
prises an atomization area and electrode areas, the
substrate has a micropore group which penetrates
through the substrate from the first surface to the
second surface, and the micropore group comprises
first micropores located in the atomization area and
second micropores located in each of the electrode
areas;

S2: forming a heating member on one side of the
first surface;

S3: forming a conductive connection portion in the
second micropore;

S4: forming electrode members, wherein corre-
sponding electrode members are provided on the
first surface and the second surface of the electrode
area, and the conductive connection portion is elec-
trically connected to the electrode member on the
first surface and the electrode member on the sec-
ond surface respectively.

[0085] The steps for forming a heating film on one side
of the first surface include: forming a heating film on the
first surface;
The steps for forming the electrode member comprises:
forming a first sub-electrode film on the first surface cor-
responding to the electrode area, and forming a second
sub-electrode film on the second surface corresponding
to the electrode area. The second micropore comprises
a first sub-micropore area and a second sub-micropore
area arranged in the thickness direction of the substrate,
and the distance from the first sub-micropore area to the
first surface is smaller than that from the second sub-
micropore area to the first surface. The steps for forming
a conductive connection portion in the second micropore
include: forming a first sub-conductive connection portion
covering an inner wall surface of the first sub-micropore
area, and forming a second sub-conductive connection
portion covering an inner wall surface of the second sub-
micropore area; forming the first sub-electrode film and
the first sub-conductive connection portion in the process
of forming the heating film; forming the second sub-con-
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ductive connection portion in the process of forming the
second sub-electrode film.
[0086] Referring to FIG. 9, a substrate is provided,
comprising a first surface Q1 and a second surface Q2
which are opposite to each other, and the substrate com-
prises an atomization area B and electrode areas A lo-
cated on the side of the atomization area; a micropore
group is formed in the substrate and penetrates through
the substrate from the first surface Q1 to the second sur-
face Q2, and the micropore group comprises first micro-
pores 110a located in the atomization area B and second
micropores 110b located in each of the electrode areas A.
[0087] The process of forming the first micropore 110a
and the second micropore 110b comprises a laser drilling
process.
[0088] Referring to FIG. 10, in the process of forming
the heating film 130a, a first sub-electrode film 120a’ and
a first sub-conductive connection portion 151 are formed.
[0089] This embodiment further comprises: an addi-
tional heating film 131 is formed on part of an inner wall
surface of the first micropore 110a in the process of form-
ing the heating film 130a, and the additional heating film
131 is connected to the heating film 130a.
[0090] Referring to FIG. 11, a second sub-conductive
connection portion 152 is formed in the process of form-
ing the second sub-electrode film 120b’.
[0091] The first sub-conductive connection portion 151
and the second sub-conductive connection portion 152
constitute a conductive connection portion 150.
[0092] The processes of forming the heating film 130a,
the first sub-electrode film 120a’ and the first sub-con-
ductive connection portion 151 include physical vapor
deposition, chemical vapor deposition, spraying or print-
ing. The processes of forming the second sub-electrode
film 120b’ and the second sub-conductive connection
portion 152 include physical vapor deposition, chemical
vapor deposition, spraying or printing.
[0093] In this embodiment, after the first sub-electrode
film, the first sub-conductive connection portion and the
heating film are formed, the second sub-electrode film
and the second sub-conductive connection portion are
formed. In other embodiments, after the second sub-
electrode film and the second sub-conductive connection
portion are formed, the first sub-electrode film, the first
sub-conductive connection portion and the heating film
are formed.

Embodiment 5

[0094] The differences between this embodiment and
Embodiment 4 are as follows: While the heating film, the
first sub-electrode film and the first sub-conductive con-
nection portion are formed, the second sub-electrode film
and the second sub-conductive connection portion are
formed.
[0095] Specifically, sputtering sources are arranged on
both sides of the substrate. Sputtering source includes
a first sputtering source and a second sputtering source,

and the substrate is placed vertically. The first sputtering
source is arranged opposite to the first surface, and the
second sputtering source is arranged opposite to the sec-
ond surface. The first sputtering source and the second
sputtering source are sputtered simultaneously, thereby
improving the process efficiency. The first sputter source
is sputtered to form a heating film, a first sub-conductive
connection portion and a first sub-electrode film. The sec-
ond sputtering source is sputtered to form a second sub-
electrode film and a second sub-conductive connection
portion.

Embodiment 6

[0096] For the heating element assemblies in FIG. 4
and FIG. 5, before the heating member, the conductive
connection portion and the electrode members are
formed, the sacrificial material is filled in the first micro-
pore. After the heating member, the conductive connec-
tion portion and the electrode members are formed, the
sacrificial material is removed. Thus, no additional heat-
ing film is formed in the first micropore.

Embodiment 7

[0097] This embodiment provides an electronic atom-
ization device. Referring to FIG. 12 and FIG. 13, it com-
prises an atomizer 1 (FIG. 12) and a battery device 2.
The battery device 2 is electrically connected to the at-
omizer 1 and supplies power to the atomizer 1. The at-
omizer 1 is located above the battery device 2.
[0098] The atomizer 1 comprises the heating element
assembly provided in the above embodiment. The sub-
strate 200 (FIG. 13) refers to the substrate 100 of the
above embodiment. The atomizer 1 is provided with a
lead-out connection member 160 (FIG. 13), and the lead-
out connection member 160 is a thimble electrode. The
lead-out connection member 160 is electrically connect-
ed to the battery device 2.
[0099] The atomizer is provided with an air outlet chan-
nel 202 and a liquid storage cavity 201 for storing tobacco
tar. The liquid storage cavity 201 is located on the side
of the substrate 100 far away from the battery device 2.
The liquid storage cavity 201 is in communication with
the second surface of the substrate 200 in a liquid guiding
manner, and the liquid in the liquid storage cavity 201
flows to the liquid inlet cavity through the liquid inlet 203.
The first surface faces the air outlet channel 202, and the
second surface faces the battery device 2. The liquid
storage cavity 201 is spaced from the air outlet channel
202. The side of the substrate 200 facing away from the
battery device 2 has an atomization cavity 204, and the
atomization cavity 204 is in communication with the air
outlet channel 202. The lead-out connection member 160
and the air inlet channel 161 are located below the sub-
strate 100.
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Embodiment 8

[0100] This embodiment further provides an atomizer.
Referring to FIG. 13, it comprises the above heating el-
ement assembly; a liquid storage cavity, wherein the liq-
uid storage cavity 201 is in communication with the sec-
ond surface of the substrate 200 in a liquid guiding man-
ner.
[0101] The atomizer 1 is provided with a lead-out con-
nection member 160 (FIG. 13), and the lead-out connec-
tion member is a thimble electrode. The atomizer is pro-
vided with an air outlet channel 202 and a liquid storage
cavity 201 for storing tobacco tar. The liquid storage cav-
ity 201 is in communication with the second surface of
the substrate 200 in a liquid guiding manner, and the
liquid in the liquid storage cavity 201 flows to the liquid
inlet cavity through the liquid inlet 203. The first surface
faces the air outlet channel 202. The liquid storage cavity
201 is spaced from the air outlet channel 202. The atom-
ization cavity 204 faces the first surface. The atomization
cavity 204 is in communication with the air outlet channel
202. The lead-out connection member 160 and the air
inlet channel 161 are located below the substrate 100.
[0102] Obviously, the above-mentioned embodiments
only serve as the examples for clear explanation and do
not limit the embodiments. For ordinary technical person-
nel in this field, other changes or variations in different
forms can be made on the basis of the above description.
It is unnecessary and impossible to list all the embodi-
ments here. The obvious changes or variations caused
thereby still fall within the protection scope of the present
invention.

Claims

1. A heating element assembly, characterized by
comprising:

a substrate, wherein the substrate comprises a
first surface and a second surface which are op-
posite to each other, the substrate comprises an
atomization area and an electrode area, the sub-
strate has a micropore group which penetrates
through the substrate from the first surface to
the second surface, and the micropore group
comprises a first micropore located in the atom-
ization area and a second micropore located in
the electrode area;
a heating member arranged on one side of the
first surface, wherein the heating member at
least crosses part of the atomization area;
electrode members correspondingly provided
on the first surface and the second surface of
the electrode area; and
a conductive connection portion, wherein the
conductive connection portion is located in the
second micropore, and the conductive connec-

tion portion is electrically connected to the elec-
trode member on the first surface and the elec-
trode member on the second surface respec-
tively.

2. The heating element assembly according to claim 1,
characterized in that the conductive connection
portion comprises a conductive connection film, and
the conductive connection film is located on an inner
wall surface of the second micropore.

3. The heating element assembly according to claim 2,
characterized in that both ends of the conductive
connection film extend to be connected to the elec-
trode member on the first surface and the electrode
member on the second surface respectively, and the
thickness of the conductive connection film is less
than 1/2 of the pore diameter of the second micro-
pore.

4. The heating element assembly according to claim 3,
characterized in that the pore diameter of the sec-
ond micropore is between 10 mm and 100 mm, and
the thickness of the conductive connection film is
between 200 nm and 10 mm.

5. The heating element assembly according to claim 1,
characterized in that the heating member is com-
pletely arranged on the surface of the atomization
area.

6. The heating element assembly according to claim 1,
characterized in that the conductive connection
portion fully fills the second micropore.

7. The heating element assembly according to any of
claims 2-4, characterized in that the heating mem-
ber comprises a heating film; the electrode member
is an electrode film.

8. The heating element assembly according to claim 7,
characterized in that the thickness of the electrode
film is greater than that of the conductive connection
film.

9. The heating element assembly according to claim 7,
characterized in that the electrode film,the conduc-
tive connection film and the heating film are made
of the same material.

10. The heating element assembly according to claim 1,
characterized in that the ratio of the thickness of
the substrate to the pore diameter of the second mi-
cropore is between 15:1 and 5: 1; the ratio of the
thickness of the substrate to the pore diameter of the
first micropore is between 15:1 and 5:1.

11. The heating element assembly according to claim 1
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or claim 10, characterized in that the thickness of
the substrate is between 0.2 mm and 1 mm.

12. The heating element assembly according to claim 1,
characterized in that the substrate comprises a ce-
ramic substrate, a glass substrate or a silicon sub-
strate.

13. The heating element assembly according to claim 1,
claim 2 or claim 6, characterized in that the material
of the heating element includes aluminum, copper,
silver, gold or several alloy thereof; the material of
the electrode member includes aluminum, copper,
silver, gold or several alloy thereof; the material of
the conductive connection portion includes alumi-
num, copper, silver, gold or several alloy thereof.

14. The heating element assembly according to claim 7,
characterized in that the thickness of the heating
film is between 200nm and 5mm; the resistance of
the heating film is between 0.5Ω and 2Ω.

15. The heating element assembly according to claim 1,
characterized in that it further comprises a lead-out
connection member, and one end of the lead-out
connection member is connected to the electrode
member on the second surface.

16. The heating element assembly according to claim 1,
characterized in that the electrode area is respec-
tively located on both sides of the atomization area.

17. A preparation method of a heating element assem-
bly, characterized by comprising:

providing a substrate, wherein the substrate
comprises a first surface and a second surface
which are opposite to each other, the substrate
comprises an atomization area and an electrode
area, the substrate has a micropore group which
penetrates through the substrate from the first
surface to the second surface, and the micropo-
re group comprises a first micropore located in
the atomization area and a second micropore
located in the electrode area;
forming a heating member on one side of the
first surface, wherein the heating member at
least crosses part of the atomization area;
forming a conductive connection portion in the
second micropore; and
forming electrode members, wherein corre-
sponding electrode members are provided on
the first surface and the second surface of the
electrode area, and the conductive connection
portion is electrically connected to the electrode
member on the first surface and the electrode
member on the second surface respectively.

18. The preparation method of a heating element as-
sembly according to claim 12, characterized in that
the steps for forming a heating member on one side
of the first surface include: forming a heating film on
the first surface;
the steps for forming the electrode member include:
forming a first sub-electrode film on the first surface
corresponding to the electrode area, and forming a
second sub-electrode film on the second surface cor-
responding to the electrode area.

19. The preparation method of the heating element as-
sembly according to claim 18. the second micropore
comprises a first sub-micropore area and a second
sub-micropore area arranged in the thickness direc-
tion of the substrate, and the distance from the first
sub-micropore area to the first surface is smaller than
that from the second sub-micropore area to the first
surface;

the steps for forming a conductive connection
portion in the second micropore include: forming
a first sub-conductive connection portion cover-
ing an inner wall surface of the first sub-micro-
pore area, and forming a second sub-conductive
connection portion covering an inner wall sur-
face of the second sub-micropore area;
forming the first sub-electrode film and the first
sub-conductive connection portion in the proc-
ess of forming the heating film; forming the sec-
ond sub-conductive connection portion in the
process of forming the second sub-electrode
film.

20. The preparation method of the heating element as-
sembly according to claim 19, characterized in that
the processes of forming the heating film, the first
sub-electrode film and the first sub-conductive con-
nection portion include physical vapor deposition,
chemical vapor deposition, spraying or printing;
the processes of forming the second sub-electrode
film and the second sub-conductive connection por-
tion include physical vapor deposition, chemical va-
por deposition, spraying or printing.

21. An atomizer, characterized by comprising the heat-
ing element assembly according to any of claims
1-16;
a liquid storage cavity, wherein the liquid storage
cavity is in communication with the second surface
of the substrate in a liquid guiding manner.

22. An electronic atomization device, characterized by
comprising the atomizer according to claim 21.
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