
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
39

3 
33

4
A

1
*EP004393334A1*

(11) EP 4 393 334 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
03.07.2024 Bulletin 2024/27

(21) Application number: 22866289.6

(22) Date of filing: 03.08.2022

(51) International Patent Classification (IPC):
A24F 40/53 (2020.01) A24F 40/40 (2020.01)

A24F 40/50 (2020.01) A24F 40/57 (2020.01)

A24F 40/465 (2020.01)

(86) International application number: 
PCT/CN2022/110052

(87) International publication number: 
WO 2023/035815 (16.03.2023 Gazette 2023/11)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 07.09.2021 CN 202111044259

(71) Applicant: Shenzhen Merit Technology Co., Ltd.
Shenzhen, Guangdong 518105 (CN)

(72) Inventors:  
• WANG, Liang

Shenzhen, Guangdong 518105 (CN)
• DOU, Hengheng

Shenzhen, Guangdong 518105 (CN)

(74) Representative: Westphal, Mussgnug & Partner, 
Patentanwälte mbB
Werinherstraße 79
81541 München (DE)

(54) COMPUTER PROGRAM PRODUCT, STORAGE MEDIUM, CONTROL APPARATUS, AEROSOL 
GENERATING APPARATUS, AND CONTROL METHOD THEREFOR

(57) A computer program product, a storage medi-
um, a control apparatus, an aerosol generating appara-
tus and a control method therefor. The aerosol generat-
ing apparatus comprises a resonance module, which
comprises a detection coil, wherein the detection coil is
at least partially located in a magnetic field of the heating
element; a control module, which is used to control the
resonance module to operate in the resonance state, de-
termine the resonance frequency of the resonance mod-
ule according to a voltage signal of the detection coil, and

determine a corresponding detection result according to
the resonance frequency. Since a corresponding detec-
tion function can be achieved without providing a tem-
perature sensor, the problem of the structural design of
the aerosol generating apparatus being limited can be
solved. Moreover, since the detection coil does not need
to be electrically connected to the heating element, the
problem of cleaning difficulties caused by electrical con-
nection is also solved.
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Description

Technical Field

[0001] The invention relates to the field of atomizing
equipment, in particular to a computer program product,
a storage medium, a control apparatus, an aerosol gen-
erating apparatus and a control method therefor.

Description of Related Art

[0002] Aerosol generating apparatus is a kind of ap-
paratus which can atomize aerosol generating matrix in
atomizer. It has the advantages of safety, convenience,
health and environmental protection and the like, so it is
more and more concerned and favored by people.
[0003] In the existing aerosol generating apparatus, a
temperature sensor is usually used to detect the temper-
ature of the aerosol generating matrix. However, due to
the need to reserve space for the temperature sensor in
the structure, there is a problem of limited structural de-
sign, and because the electrical separation from the heat-
ing element cannot be realized, there is also a problem
of difficult cleaning caused by electrical connection.

BRIEF SUMMARY OF THE INVENTION

Technical issues

[0004] The technical problem to be solved by the in-
vention is that the structure design of the aerosol gener-
ating apparatus in the prior art is limited and the cleaning
is difficult.

SOLUTIONS TO PROBLEMS

Technical solutions

[0005] The technical proposal adopted by the invention
to solve the technical problem is that an aerosol gener-
ating apparatus is constructed, which comprises a con-
taining cavity for containing an aerosol generating matrix
and a heating element for heating the aerosol generating
matrix, wherein the heating element is a heating element
with magnetic temperature characteristics, and the aer-
osol generating apparatus comprises:

A resonance module, and the resonance module
comprises a detection coil, and at least a part of the
detection coil is in a magnetic field of the heating
element;
A control module, which is used for controlling the
resonance module to work in a resonant state, and
determining the resonant frequency of the reso-
nance module according to the voltage signal of the
detection coil, and determining the corresponding
detection result according to the resonant frequency.

[0006] Preferably, the corresponding detection results
comprise the temperature of the heating element, wheth-
er a suction action occurs, or whether an insertion action
of a aerosol generating matrix occurs.
[0007] Preferably, the detection coil is a spiral spring
coil, and the spiral spring coil is sleeved on the containing
cavity.
[0008] Preferably, the detection coil is a spiral flat coil,
and the spiral flat coil is arranged at the periphery of the
containing cavity.
[0009] Preferably, the heating element is a flat cuboid,
the detection coil comprises a plurality of the spiral flat
coils connected in series, and the plurality of the spiral
flat coils are dispersed at the periphery of the containing
cavity.
[0010] Preferably, the resonance module further com-
prises a first switch tube, a second switch tube, a fifth
switch tube, a first diode, a second diode, a first capacitor,
a first inductor and a second inductor, wherein the control
end of the fifth switch tube is connected with the first
output end of the control module, the first end of the fifth
switch tube is connected with an output end of a power
supply, the second end of the fifth switch tube is respec-
tively connected with the control end of the first switch
tube, the control end of the second switch tube, the anode
of the first diode and the anode of the second diode; the
first end of the first switch tube and the first end of the
second switch tube are respectively grounded, the sec-
ond end of the first switch tube is respectively connected
with the cathode of the first diode, the first end of the
detection coil, the first end of the first capacitor and the
first end of the first inductor. The second end of the sec-
ond switch tube is respectively connected with the cath-
ode of the second diode, the second end of the detection
coil, the second end of the first capacitor and the first end
of the second inductor; and the second end of the first
inductor and the second end of the second inductor are
respectively connected with the second end of the fifth
switch tube.
[0011] Preferably, the control module comprises:

A conversion unit, which is used for acquiring a volt-
age signal of the detection coil and converting the
voltage signal into a pulse signal;
A main control unit, which is used for determining
the resonant frequency of the resonance module ac-
cording to the pulse signal and determining the cor-
responding detection result according to the reso-
nant frequency.

[0012] Preferably, the conversion unit comprises an
operational amplifier, a first resistor, a second resistor, a
third resistor and a fourth resistor, wherein, the inverted
input end of the operational amplifier is connected to one
end of the detection coil through the second resistor, the
non-inverted input end of the operational amplifier is con-
nected to the other end of the detection coil through the
third resistor, the first resistor is connected between the
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inverted input end of the operational amplifier and
ground, and the fourth resistor is connected between the
non-inverted input end of the operational amplifier and
ground.
[0013] Preferably, the invention also comprises a heat-
ing module, wherein the heating module comprises a
heating coil sleeved on the containing cavity,
[0014] The control module is also used for controlling
the heating module to generate alternating current on the
heating coil, so as to carry out electromagnetic heating
on the heating element in the containing cavity.
[0015] Preferably, the heating module also comprises
a third switch tube, a fourth switch tube, a second capac-
itor and a third capacitor, wherein, the first end of the
third switch tube is connected with the second end of the
fourth switch tube, the second end of the third switch tube
is connected with an output end of a power supply, the
first end of the fourth switch tube is grounded, the control
end of the third switch tube is connected with the second
output end of the control module, the control end of the
fourth switch tube is connected with the third output end
of the control module, the second capacitor and the third
capacitor are connected in series between the output end
of the power supply and the ground, the first end of the
heating coil is connected with the first end of the third
switch tube, and the second end of the heating coil is
connected with the connection point of the second ca-
pacitor and the third capacitor.
[0016] Preferably, the control module is used for con-
trolling the heating module to generate alternating current
according to the temperature of the heating element in a
heating period of each cycle when the power control of
the heating element is carried out; controlling the reso-
nance module to operate in a resonant state in a non-
heating period of each cycle, and determining the tem-
perature of the heating element according to the resonant
frequency of the resonance module.
[0017] Preferably, the control module is also used for
controlling the resonance module to work in a resonant
state by timing awakening in the standby state, and de-
termining whether an insertion action of the aerosol gen-
erating matrix occurs according to the resonant frequen-
cy of the resonance module.
[0018] The invention also constructs a control method
of an aerosol generating apparatus, which comprises the
following steps:

Controlling a resonance module to work in a reso-
nant state, wherein, the resonance module compris-
es a detection coil, and at least a part of the detection
coil is in a magnetic field of a heating element, and
the heating element is a heating element with mag-
netic temperature characteristics;
Determining the resonant frequency of the reso-
nance module according to the voltage signal of the
detection coil;
Determining a corresponding detection result ac-
cording to the resonant frequency.

[0019] Preferably, determining the resonant frequency
of the resonance module according to the voltage signal
of the detection coil, comprising:

Converting the voltage signal of the detection coil
into a pulse signal;
Determining the resonant frequency of the reso-
nance module according to the pulse signal.

[0020] The invention also constructs a control appara-
tus, which comprises a memory and a processor, wherein
the memory stores a computer program, and when the
processor executes the computer program, the steps of
the control method of an aerosol generating apparatus
as described above are realized.
[0021] The invention also constructs a storage medium
including computer instructions that, when run on a proc-
essor, cause the processor to execute a control method
of an aerosol generating apparatus as described above.
[0022] The invention also constructs a computer pro-
gram product that, when run on a computer, causes the
computer to execute the control method of an aerosol
generating apparatus as described above.

BENEFICIAL EFFECTS OF INVENTION

Beneficial effect

[0023] By implementing the technical proposal of the
invention, the corresponding detection function can be
realized without setting a temperature sensor, which
solves the problem of limited structural design of an aer-
osol generating apparatus, and also solves the problem
of difficult cleaning caused by electrical connection be-
cause the detection coil does not need to be electrically
connected with a heating element.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

Illustrated drawings

[0024]

Fig. 1 is a logic structure diagram of an embodiment
of an aerosol generating apparatus according to the
present invention;
Fig. 2 is a schematic structural diagram of a second
embodiment of an aerosol generating apparatus ac-
cording to the present invention;
Fig. 3 is a circuit diagram of a first embodiment of a
resonance module and a conversion unit in an aer-
osol generating apparatus of the present invention;
Fig. 4 is a circuit diagram of a first embodiment of a
heating module in an aerosol generating apparatus
of the present invention;
Fig. 5 is a graph of resonance frequency versus time
in one embodiment of the present invention;
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Fig. 6 is a flowchart of an embodiment of the control
method of the aerosol generating apparatus of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention

[0025] A clear and complete description of the techni-
cal aspects of the embodiments of the invention will be
given below in conjunction with the accompanying draw-
ings in which the embodiments of the invention are de-
scribed, and it will be apparent that the described em-
bodiments are only part of the embodiments of the in-
vention, not all of them. Based on the embodiments in
the present invention, all other embodiments obtained
by those of ordinary skill in the art without making creative
efforts are within the scope of protection of the present
invention.
[0026] Fig. 1 is a logical structure diagram of an em-
bodiment of an aerosol generating apparatus of the
present invention. At first, the aerosol generating appa-
ratus comprises a containing cavity (not shown) and a
heating element 30, the containing cavity is used for con-
taining an aerosol generating matrix 40, and the heating
element 30 is used for heating the aerosol generating
matrix 40. For example, the heating element 30 may be
embedded in the aerosol generating matrix 40. Moreo-
ver, the heating element 30 is a heating element having
magnetic temperature characteristics, that is, an alloy
having a specific Curie temperature point, and the mag-
netic induction value of the alloy decreases with an in-
crease in temperature at or below the specific Curie tem-
perature point (for example, 420°C), and has an almost
linear relationship. For example, an iron-nickel-chromi-
um alloy can be selected as the material of the heating
element 30.
[0027] Combined with Fig. 1, the aerosol generating
apparatus of the embodiment further comprises a control
module 11, a resonance module 12 and a heating module
13, and the heating module 13 comprises a heating coil
L2, which is sleeved on the containing cavity; The Res-
onance Module 12 comprises a detection coil L1 at least
a portion of which is within the magnetic field of the heat-
ing element 30. In this embodiment, both the detection
coil L1 and the heating coil L2 are spiral spring coils, and
both the detection coil L1 and the heating coil L2 are
sleeved on the containing cavity, for example, they can
be coaxially sleeved, and preferably, the heating coil L2
can be arranged outside the detection coil L1.
[0028] The control module 11 is respectively connect-
ed with the resonance module 12 and the heating module
13, and the control module 11 is used for controlling the
heating module 12 to generate alternating current on the
heating coil L2 ,so as to carry out electromagnetic heat-
ing the heating element 30 in the containing cavity; It is
also used for controlling the resonance module 12 to op-
erate in a resonant state, so that almost no induced heat-

ing is generated during detection and the current is very
small during actual operation. At the same time, the res-
onant frequency of the resonance module 12 is deter-
mined according to the voltage signal of the detection
coil L1, and corresponding detection results are deter-
mined according to the resonant frequency, for example,
including the temperature of the heating element, wheth-
er a suction action occurs, or whether an insertion action
of the aerosol generating matrix occurs.
[0029] In this embodiment, during a normal operation
of the aerosol generating apparatus, the temperature of
the heating element 30 will change, for example, the tem-
perature of the heating period and the non-heating period
in a control period are different; The temperature is dif-
ferent when suction action occurs and when no suction
action occurs. and a change in the temperature of the
heating element 30 causes a change in the magnetic
induction value thereof. In the aerosol generating appa-
ratus, the magnetic induction value of the heating ele-
ment 30 is different in different cases where the aerosol
generating matrix is inserted or not inserted. Thus, when
the magnetic induction value of the heating element 30
is changed, since at least a part of the detection coil L1
is in a magnetic field of the heating element 30, the res-
onance frequency of the resonance module 12 is
changed, that is, the frequency of the voltage on the de-
tection coil L1 is changed, so that the frequency charac-
teristic can be used as a characterization of the corre-
sponding detection result of the aerosol generating ap-
paratus, and therefore the control module 11 can deter-
mine the corresponding detection result according to the
resonance frequency. This detection method solves the
problem of limited structural design of aerosol generating
apparatus because it does not need to set a temperature
sensor, and also solves the problem of cleaning difficulty
caused by electrical connection because the detection
coil L1 does not need to be electrically connected with
the heating element. In addition, by separating the res-
onance module from the heating module, the flexible de-
sign of the heating module can be realized.
[0030] In addition, it should be noted that in other em-
bodiments, the heating element 30 can also be heated
by other means, for example, direct heating.
[0031] Fig. 2 is a structural schematic diagram of the
second embodiment of on aerosol generating apparatus
of the present invention. Compared with the embodiment
shown in Fig. 1, the only difference in this embodiment
is that the heating element 30 is a flat cuboid, and the
detection coil comprises four spiral flat coils L11, L12,
L13 and L14 connected in series, and the four spiral flat
coils L11, L12, L13 and L14 are dispersed around the
heating element 30, that is, around the containing cavity,
and the detection coil is arranged in a multi-sided induc-
tion arrangement. With respect to this embodiment, it
should be noted that since the heating element 30 is a
flat cuboid, the detection coil is also a spiral flat coil, and
in practical application, after the aerosol generating ma-
trix is inserted and removed, the heating element 30 may
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rotate around its vertical axis, that is, the projected shape
in the horizontal plane changes, and it may occur that
the flat surface of the heating element 30 is just perpen-
dicular to or nearly perpendicular to the flat surface of a
spiral flat coil. In this case, the influence on the resonant
frequency of the resonance module is small, so that the
detection result may be inaccurate. In order to avoid the
occurrence of this situation, a plurality of spiral flat coils
connected in series are arranged on the periphery of the
heating element 30 in this embodiment, and no matter
how the heating element rotates around its vertical axis,
enough parts of the spiral flat coils falling into the mag-
netic field of the heating element 30 can be ensured,
thereby improving the detection accuracy. It should be
understood that the present invention is not limited to the
number of spiral flat coils and in other embodiments the
number of spiral flat coils may be two, three or the like.
Of course, in other embodiments, if the heating element
is a cylinder or a cuboid with a square cross section, only
one spiral flat coil may be provided.
[0032] Further, the control module 11 comprises a con-
version unit and a main control unit, wherein, the conver-
sion unit is used for acquiring a voltage signal of the de-
tection coil and converting the voltage signal into a pulse
signal; The main control unit is used for determining the
resonant frequency of the resonance module according
to the pulse signal and determining the corresponding
detection result according to the resonant frequency.
[0033] Fig. 3 is a circuit diagram of a first embodiment
of a resonance module and a conversion unit in the aer-
osol generating apparatus of the present invention. In
the embodiment, the resonance module comprises a first
switch tube Q1, a second switch tube Q2, a fifth switch
tube Q5, a first diode D1, a second diode D2, a first ca-
pacitor C1, a first inductor L3 and a second inductor L4,
in addition to a detection coil L1. Moreover, the first switch
tube Q1, the second switch tube Q2 and the fifth switch
tube Q5 are all MOS tubes. In addition, it also comprises
resistors R1, R2, R3, R4, R11 and capacitor C4. The
gate of the fifth switch tube Q5 is connected to the first
output end of the main control unit (VCC2_EN), the
source of the fifth switch tube Q5 is connected to an out-
put end of a power supply (VCC), the resistor R11 is
connected between the gate and the source of the fifth
switch tube Q5, and the capacitor C4 is connected be-
tween the drain of the fifth switch tube Q5 and ground.
The gate of the first switch tube Q1 is connected to the
drain (VCC2) of the fifth switch tube Q5 through a resistor
R1, the gate of the second switch tube Q2 is connected
to the drain (VCC2) of the fifth switch tube Q5 through a
resistor R2, the source of the first switch tube Q1 and the
source of the second switch tube Q2 are respectively
grounded, the resistor R3 is connected between the gate
and the source of the first switch tube Q1, and the resistor
R4 is connected between the gate and the source of the
second switch tube Q2. The drain of the first switch tube
Q1 is respectively connected to the cathode of the first
diode D1, the first end of the detection coil L1, the first

end of the first capacitor C1 and the first end of the first
inductor L3. The drain of the second switch tube Q2 is
respectively connected to the cathode of the second di-
ode D2, the second end of the detection coil L1, the sec-
ond end of the first capacitor C1 and the first end of the
second inductor L4, and the second end of the first in-
ductor L3 and the second end of the second inductor L4
are respectively connected to the drain of the fifth switch
tube Q5. The anode of the first diode D1 is connected to
the gate of the second switch tube Q2, and the anode of
the second diode D1 is connected to the gate of the first
switch tube Q2. It should be understood that resistors R1
and R2 serve as current limiting, resistors R3, R4 and
R11 serve as isolation, and capacitor C4 serves as volt-
age stabilizing, which may be omitted in other embodi-
ments.
[0034] In this embodiment, the conversion unit com-
prises an operational amplifier U1B, a first resistor R5, a
second resistor R6, a third resistor R8, a fourth resistor
R10, and also comprises resistors R7 and R9. The in-
verting input end of the operational amplifier U1B is con-
nected to one end of the detection coil L1 through the
second resistor R6, the non-inverting input end of the
operational amplifier U1B is connected to the other end
of the detection coil L1 through the third resistor R8, the
first resistor R5 is connected between the inverting input
end of the operational amplifier U1B and ground, the
fourth resistor R10 is connected between the non-invert-
ing input end of the operational amplifier U1B and ground,
the resistors R7 and R9 are connected in series between
the output end of the operational amplifier U1B and
ground, and the connection point of the resistors R7 and
R9 is the output end of the conversion unit.
[0035] Fig. 4 is a circuit diagram of a first embodiment
of a heating module in an aerosol generating apparatus
of the present invention. The heating module of the em-
bodiment comprises a third switch tube Q3, a fourth
switch tube Q4, a second capacitor C2 and a third ca-
pacitor C3, and in the embodiment, the third switch tube
Q3 and the fourth switch tube Q4 are all MOS tubes. The
source of the third switch tube Q3 is connected to the
drain of the fourth switch tube Q4, the drain of the third
switch tube Q3 is respectively connected to an output of
a power supply (VCC1), the source of the fourth switch
tube Q4 is grounded, the gate of the third switch tube Q3
is connected to the second output of the control module
(PWM-H), the gate of the fourth switch tube Q4 is con-
nected to the third output of the control module (PWM-
L), the second capacitor C2 and the third capacitor C3
are connected in series between the output of the power
supply and the ground, the first end of the heating coil
L2 is connected to the source of the third switch tube Q3,
and the second end of the heating coil L2 is connected
to the connection point between the second capacitor C2
and the third capacitor C3.
[0036] Combined with figs. 3 and 4, the third switch
tube Q3, the fourth switch tube Q4, the heating coil L2,
the second capacitor C2 and the third capacitor C3 con-
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stitute a controllable heating module. When heating con-
trol of the heating element is needed, the main control
unit in the control module controls the alternating con-
duction of the third switch tube Q3 and the fourth switch
tube Q4 through PWM-H and PWM-L to generate alter-
nating current on the heating coil L2, thus realizing con-
trollable heating of the heating element.
[0037] The detection coil L1, the first capacitor C1 and
an auxiliary circuit constitute a resonance module, and
the operational amplifier U1B and an auxiliary circuit con-
stitute a conversion unit. When the corresponding detec-
tion is needed, the main control unit in the control module
controls the fifth switch tube Q5 to conduct through
VCC2_EN. then, VCC2 is at a high level, the detection
coil L1 resonates with the first capacitor C1, and a voltage
signal with waveform oscillation is generated on the de-
tection coil L1, which is sent to the operational amplifier
U1B. The operational amplifier U1B converts the voltage
signal with waveform oscillation into a pulse signal ca-
pable of frequency measurement, and at the same time,
realizes level matching through resistors R7 and R9, and
then transmits the output signal Fre to the main control
unit of the control module. The main control unit obtains
the characteristics of the current resonant frequency of
the resonance module through frequency measurement,
and then carries out corresponding detection through the
characteristic change of the resonant frequency. More-
over, various detections can be realized by using the
characteristic change of the resonant frequency.
[0038] In an optional embodiment, the temperature of
the heating element is detected by utilizing the charac-
teristic change of the resonant frequency, in particular,
the control module is used for controlling the heating
module to generate an alternating current according to
the temperature of the heating element in a heating pe-
riod of each cycle when the power control of the heating
element is carried out; In a non-heating period of each
cycle, the resonance module is controlled to operate in
a resonant state, and the temperature of the heating el-
ement is determined according to the resonant frequency
of the resonance module. In this embodiment, under the
control of the control module, an alternating current of a
specific time period (Tm) is loaded on the heating coil,
and the heating element performs induction heating.
However, the heating element has obvious magnetic
temperature characteristics under specific temperature
conditions (for example, between 150 °C and 420 °C).
Then, the control module controls the resonance module
to work in another specific time period (Tn), Tm and Tn
are two time periods that do not coincide. Because the
change of frequency characteristics of the resonance
module can feedback the change of the temperature of
the heating element, the control module can obtain the
peak frequency characteristics of the resonance module
by detecting the voltage on the detection coil, and then
determine the change of the temperature of the heating
element according to the change of the frequency char-
acteristics, and adjust the interaction current on the heat-

ing coil according to the change of the temperature of
the heating element. Moreover, the heating method is an
induction heating method, so it has a larger conversion
power. At the same time, the resonance module works
in a resonant state, which hardly produces obvious in-
duction heating, and the working current is very small in
actual work.
[0039] In an alternative embodiment, the detection of
the suction action is realized by using the characteristic
change of the resonant frequency. In particular, the de-
tection of the suction action can be realized by the obvi-
ous jump of the resonant frequency characteristic be-
cause the heating experience has obvious temperature
change when a suction air flow flows through the aerosol
generating matrix, and then the number of suction actions
can be measured.
[0040] In an alternative embodiment, the insertion de-
tection of the aerosol generating matrix is realized by
utilizing the characteristic change of the resonant fre-
quency. In particular, the working current of the reso-
nance module is very small, and when the aerosol gen-
erating apparatus is in the standby state, the control mod-
ule can detect the change of the working frequency of
the resonance module by timing wake-up through the
"VCC2_EN" signal, thereby realizing the insertion detec-
tion of the aerosol generating matrix.
[0041] To sum up, combined with fig. 5, in the period
of 0 ~ 11, when no aerosol generating matrix is inserted,
the detected resonance frequency is f0; At time t1, aer-
osol forming matrix is inserted, and the detected reso-
nance frequency decreases to f1; During a period from
t1 to t2, since the start of preheating, the detected reso-
nant frequency is gradually raised to f2, wherein f2 is a
frequency corresponding to a preset temperature point,
and the detected resonant frequency is maintained at
this frequency point by controlling heating; During the
period t3 to t4, when the user performs a single suction,
the temperature of the heating element drops, the de-
tected resonant frequency drops from f2 to f3, and then
the resonant frequency rises to f2 by heating control.
Likewise, during the period t5 to t6, the detected resonant
frequency decreases from f2 to f4 due to another suction
by the user, and then the resonant frequency increases
to f2 by heating control. Moreover, when the suction
depth is different, the frequency drop range will be differ-
ent. For example, because f4 is lower than f3, the suction
depth of the second suction is greater than that of the
first suction.
[0042] Fig. 6 is a flowchart of the first embodiment of
the control method of an aerosol generating apparatus
of the present invention. The control method of the em-
bodiment is applied to a control module. Furthermore,
combined with Fig. 1, the control method comprises:

Step S10. Controlling a resonance module to work
in a resonant state, wherein, the resonance module
comprises a detection coil, and at least a part of the
detection coil is in the magnetic field of a heating
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element, and the heating element is a heating ele-
ment with magnetic temperature characteristics;
S20. Determining the resonant frequency of the res-
onance module according to the voltage signal of
the detection coil;
Step S30. Determining the corresponding detection
result according to the resonant frequency, and the
detection result comprises, for example, the temper-
ature of the heating element, whether a suction ac-
tion occurs, or whether an insertion action of the aer-
osol generating matrix occurs.

[0043] Further, the step S20 comprises:

Converting the voltage signal of the detection coil
into a pulse signal;
Determining the resonant frequency of the reso-
nance module according to the pulse signal.

[0044] The invention also constructs a control appara-
tus, which comprises a memory and a processor, wherein
the memory stores a computer program, and when the
processor executes the computer program, the steps of
the control method of an aerosol generating apparatus
as described above are realized.
[0045] The invention also constructs a storage medium
including computer instructions that, when run on a proc-
essor, cause the processor to execute the control method
of an aerosol generating apparatus as described above.
[0046] The invention also constructs a computer pro-
gram product that, when run on a computer, causes the
computer to execute the control method of an aerosol
generating apparatus as described above.
[0047] The foregoing is merely a preferred embodi-
ment of the invention and is not intended to limit the in-
vention which may be subject to various modifications
and variations to those skilled in the art. Any modifica-
tions, equivalents, modifications, etc. made within the
spirit and principles of the present invention shall be com-
prised within the scope of the claims of the present in-
vention.

Claims

1. An aerosol generating apparatus comprising a con-
taining cavity for containing an aerosol generating
matrix and a heating element for heating the aerosol
generating matrix, wherein, the heating element is a
heating element with magnetic temperature charac-
teristics, and the aerosol generating apparatus com-
prises:

a resonance module, and the resonance module
comprises a detection coil, and at least a part of
the detection coil is in a magnetic field of the
heating element;
a control module, which is used for controlling

the resonance module to work in a resonant
state, and determining the resonant frequency
of the resonance module according to the volt-
age signal of the detection coil, and determining
the corresponding detection result according to
the resonant frequency.

2. The aerosol generating apparatus according to
Claim 1, wherein, the corresponding detection re-
sults comprise the temperature of the heating ele-
ment, whether a suction action occurs, or whether
an insertion action of a aerosol generating matrix
occurs.

3. The aerosol generating apparatus according to
Claim 1, wherein, the detection coil is a spiral spring
coil and the spiral spring coil is sleeved on the con-
taining cavity.

4. The aerosol generating apparatus according to
Claim 1, wherein, the detection coil is a spiral flat
coil, and the spiral flat coil is arranged at the periph-
ery of the containing cavity.

5. The aerosol generating apparatus according to
Claim 4, wherein, the heating element is a flat cuboid,
the detection coil comprises a plurality of the spiral
flat coils connected in series, and the plurality of the
spiral flat coils are dispersed at the periphery of the
containing cavity.

6. The aerosol generating apparatus according to
Claim 1, wherein, the resonance module further
comprises a first switch tube (Q1), a second switch
tube (Q2), a fifth switch tube (Q5), a first diode (D1),
a second diode (D2), a first capacitor (C1), a first
inductor (L3) and a second inductor (L4), wherein ,
the control end of the fifth switch tube (Q5) is con-
nected with the first output end of the control module,
the first end of the fifth switch tube (Q5) is connected
with an output end of a power supply, the second
end of the fifth switch tube (Q5) is respectively con-
nected with the control end of the first switch tube
(Q1), the control end of the second switch tube (Q2),
the anode of the first diode (D1) and the anode of
the second diode (D2); the first end of the first switch
tube (Q1) and the first end of the second switch tube
(Q2) are respectively grounded , the second end of
the first switch tube (Q1) is respectively connected
with the cathode of the first diode (D1), the first end
of the detection coil (L1), the first end of the first ca-
pacitor (C1) and the first end of the first inductor (L3);
the second end of the second switch tube (Q2) is
respectively connected to the cathode of the second
diode (D2), the second end of the detection coil (L1),
the second end of the first capacitor (C 1) and the
first end of the second inductor (L4); and the second
end of the first inductor (L3) and the second end of
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the second inductor (L4) are respectively connected
to the second end of the fifth switch tube (Q5).

7. The aerosol generating apparatus according to
Claim 1, wherein, the control module comprises:

a conversion unit, which is used for acquiring a
voltage signal of the detection coil and convert-
ing the voltage signal into a pulse signal;
a main control unit, which is used for determining
the resonant frequency of the resonance mod-
ule according to the pulse signal and determin-
ing the corresponding detection result according
to the resonant frequency.

8. The aerosol generating apparatus according to
Claim 7, wherein, the conversion unit comprises an
operational amplifier (U1B), a first resistor (R5), a
second resistor (R6), a third resistor (R8) and a fourth
resistor (R10), wherein the inverting input of the op-
erational amplifier (U1B) is connected to one end of
the detection coil (L1) through the second resistor
(R6), the non-inverting input of the operational am-
plifier (U1B) is connected to the other end of the de-
tection coil (L1) through the third resistor (R8), the
first resistor (R5) is connected between the inverting
input of the operational amplifier (U1B) and ground,
and the fourth resistor (R10) is connected between
the non-inverting input of the operational amplifier
(U1B) and ground.

9. The aerosol generating apparatus according to
Claim 1, wherein, further comprising a heating mod-
ule, he heating module comprises a heating coil
sleeved on the containing cavity, and the control
module is also used for controlling the heating mod-
ule to generate alternating current on the heating
coil , so as to carry out electromagnetic heating on
the heating element in the containing cavity.

10. The aerosol generating apparatus according to
Claim 9, wherein, the heating module further com-
prises a third switch tube (Q3), a fourth switch tube
(Q4), a second capacitor (C2) and a third capacitor
(C3), wherein the first end of the third switch tube
(Q3) is connected to the second end of the fourth
switch tube (Q4), the second end of the third switch
tube (Q3) is connected to an output end of a power
supply, the first end of the fourth switch tube (Q4) is
grounded, the control end of the third switch tube
(Q3) is connected to the second output end of the
control module, the control end of the fourth switch
tube (Q4) is connected to the third output end of the
control module, the second capacitor (C2) and the
third capacitor (C3) are connected in series between
the output end of the power supply and the ground,
the first end of the heating coil is connected with the
first end of the third switch tube (Q3) and the second

end of the heating coil are connected to the connec-
tion point between the second capacitor (C2) and
the third capacitor (C3).

11. The aerosol generating apparatus according to
Claim 9, wherein,
the control module is used for controlling the heating
module to generate alternating current according to
the temperature of the heating element in a heating
period of each cycle when the power control of the
heating element is carried out; controlling the reso-
nance module to operate in a resonant state in a
non-heating period of each cycle, and determining
the temperature of the heating element according to
the resonant frequency of the resonance module.

12. The aerosol generating apparatus according to
Claim 1, wherein,
the control module is also used for controlling the
resonance module to work in a resonant state by
timing awakening in the standby state, and deter-
mining whether an insertion action of the aerosol
generating matrix occurs according to the resonant
frequency of the resonance module.

13. A control method of an aerosol generating appara-
tus, wherein comprises:

controlling a resonance module to work in a res-
onant state, wherein, the resonance module
comprises a detection coil, and at least a part of
the detection coil is in a magnetic field of a heat-
ing element, and the heating element is a heat-
ing element with magnetic temperature charac-
teristics;
determining the resonant frequency of the res-
onance module according to the voltage signal
of the detection coil;
determining a corresponding detection result
according to the resonant frequency.

14. The control method of the aerosol generating appa-
ratus according to Claim 13, wherein, determining
the resonant frequency of the resonance module ac-
cording to a voltage signal of the detection coil com-
prises:

converting the voltage signal of the detection coil
into a pulse signal;
determining the resonant frequency of the res-
onance module according to the pulse signal.

15. A control apparatus comprising a memory and a
processor, the memory having a computer program
stored therein, wherein the processor performs the
steps of the control method of an aerosol generating
apparatus according to claim 13 or 14 when execut-
ing the computer program.
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16. A storage medium, wherein the storage medium
comprising computer instructions that, when run on
a processor, cause the processor to execute the con-
trol method of an aerosol generating apparatus ac-
cording to claim 13 or 14.

17. A computer program product, wherein when the
computer program product is run on a computer, the
computer is caused to perform the control method
of the aerosol generating apparatus according to
claim 13 or 14.
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