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(54) AEROSOL GENERATING DEVICE AND CONTROL METHOD THEREFOR

(57) This application provides an aerosol generating
device and a control method therefor. The aerosol gen-
erating device includes: a power supply circuit; a direct
current/alternating current (DC/AC) inverter, including a
class-E power amplifier, the class-E power amplifier in-
cluding a transistor switch and an LC load network con-
sisting of a capacitor and an inductor; where the inductor
is inductively coupled to a susceptor, to heat an aerosol-
forming substrate to generate an aerosol; and a control-
ler, configured to determine, during operation, an appar-
ent ohmic resistance based on a DC supply voltage and a
DC current output by the power supply circuit to the

DC/AC inverter; the controller being further configured
to monitor a change in the apparent ohmic resistance,
and when the apparent ohmic resistance changes, adjust
a frequency and a duty cycle of a switch signal supplied to
the transistor switch. According to the foregoing aerosol
generating device and the control method therefor, a
change in an apparent ohmic resistance is monitored,
and when the apparent ohmic resistance changes, a
frequency and a duty cycle of a switch signal supplied
to the transistor switch are adjusted, so that the class-E
power amplifier always operates in an optimal state.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pa-
tent Application No. 202410038019.9, filed with the Chi-
na National Intellectual Property Administration on Jan-
uary 10, 2024 and entitled "AEROSOL GENERATING
DEVICE AND CONTROL METHOD THEREFOR",
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
field of electronic atomization technologies, and in parti-
cular, to an aerosol generating device and a control
method therefor.

BACKGROUND

[0003] In an existing aerosol generating device, a
class-E power amplifier is used, to cause an inductor
to generate a variable magnetic field, and then cause a
susceptor to heat an aerosol-forming substrate. The
class-E power amplifier has features of high operating
frequency and high efficiency, and uses a relatively small
quantity of components, allowing for a reduced product
volume. However, when a load of the class-E power
amplifier fluctuates, an operating waveform of a transis-
tor switch changes drastically, preventing the class-E
power amplifier from operating in an ideal state in real
time, resulting in a greatly reduced application range of
the class-E power amplifier.

SUMMARY

[0004] This application provides an aerosol generating
device and a control method therefor, to provide a real-
time variable zero position for a class-E power amplifier
under a variable load condition, enabling the class-E
power amplifier to operate in an ideal state in real time.
[0005] In view of the foregoing technical problem, one
aspect of this application provides an aerosol generating
device, including:

a power supply circuit, configured to provide a direct
current (DC) supply voltage;
a direct current/alternating current (DC/AC) inverter,
connected to the power supply circuit; the DC/AC
inverter including a class-E power amplifier, the
class-E power amplifier including a transistor switch
and an LC load network consisting of a capacitor and
an inductor; where the inductor is inductively coupled
to a susceptor, to heat an aerosol-forming substrate
to generate an aerosol; and
a controller, configured to determine, during opera-
tion, an apparent ohmic resistance based on the DC
supply voltage and a DC current output by the power

supply circuit to the DC/AC inverter; the controller
being further configured to monitor a change in the
apparent ohmic resistance, and when the apparent
ohmic resistance changes, adjust a frequency and a
duty cycle of a switch signal supplied to the transistor
switch.

[0006] In some embodiments, the controller is config-
ured to: when detecting that the apparent ohmic resis-
tance decreases, decrease the frequency of the switch
signal for the transistor switch, and increase the duty
cycle of the switch signal for the transistor switch; or when
detecting that the apparent ohmic resistance increases,
increase the frequency of the switch signal for the tran-
sistor switch, and decrease the duty cycle of the switch
signal for the transistor switch.
[0007] In some embodiments, the power supply circuit
is configured to provide a variable DC supply voltage, and
the controller is further configured to control, when the
apparent ohmic resistance changes, the power supply
circuit to adjust the DC supply voltage.
[0008] In some embodiments, the controller is config-
ured to control, when detecting that the apparent ohmic
resistance decreases, the power supply circuit to de-
crease the DC supply voltage; or control, when detecting
that the apparent ohmic resistance increases, the power
supply circuit to increase the DC supply voltage.
[0009] In some embodiments, the power supply circuit
includes a DC-DC conversion circuit and a regulating
circuit;

the DC-DC conversion circuit includes an input term-
inal electrically connected to a battery cell, an output
terminal outputting a DC supply voltage, and a feed-
back terminal; and
the regulating circuit is configured to receive control
from the controller, to cause the feedback terminal of
the DC-DC conversion circuit to generate a regulat-
ing signal, so that the DC-DC conversion circuit
responds to the regulating signal and converts a
voltage of the battery cell into a corresponding DC
supply voltage.

[0010] In some embodiments, the aerosol generating
device further includes a voltage detection circuit, con-
figured to detect the DC supply voltage provided by the
power supply circuit.
[0011] In some embodiments, the aerosol generating
device further includes a current detection circuit, con-
figured to detect the DC current drawn from the power
supply circuit.
[0012] In some embodiments, the controller is further
configured to determine a temperature of the susceptor
based on the apparent ohmic resistance.
[0013] In some embodiments, the controller is further
configured to determine whether the apparent ohmic
resistance decreases or increases to a first preset resis-
tance threshold, and adjust, based on a determining
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result, the frequency and the duty cycle of the switch
signal supplied to the transistor switch.
[0014] In some embodiments, the controller is further
configured to output a switch signal having a first fre-
quency and/or a first duty cycle in a first time period in a
heating cycle, to maintain the apparent ohmic resistance
close to a second preset resistance threshold; and output
a switch signal having a second frequency and/or a
second duty cycle in a second time period in the heating
cycle, to maintain the apparent ohmic resistance close to
a third preset resistance threshold.
[0015] Another aspect of this application provides a
control method for an aerosol generating device. The
foregoing aerosol generating device includes:

a power supply circuit, configured to provide a DC
supply voltage; and
a DC/AC inverter, connected to the power supply
circuit; the DC/AC inverter including a class-E power
amplifier, the class-E power amplifier including a
transistor switch and an LC load network consisting
of a capacitor and an inductor; where the inductor is
inductively coupled to a susceptor, to heat an aero-
sol-forming substrate to generate an aerosol.

[0016] The foregoing method includes:

determining, during operation, an apparent ohmic
resistance based on the DC supply voltage and a DC
current output by the power supply circuit to the
DC/AC inverter; and
monitoring a change in the apparent ohmic resis-
tance, and when the apparent ohmic resistance
changes, adjusting a frequency and a duty cycle of
a switch signal supplied to the transistor switch.

[0017] According to the foregoing aerosol generating
device and the control method therefor, a change in an
apparent ohmic resistance is monitored, and when the
apparent ohmic resistance changes, a frequency and a
duty cycle of a switch signal supplied to the transistor
switch are adjusted, so that the class-E power amplifier
always operates in an optimal state. That is, a drain
voltage of the transistor switch satisfies a zero-voltage
conduction condition and a zero-voltage-derivative con-
duction condition, thereby improving overall efficiency of
the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] One or more embodiments are exemplified by
corresponding accompanying drawings, and these ex-
emplified descriptions do not constitute a limitation on the
embodiments. Components with the same reference
numerals in the accompanying drawings are denoted
as similar components, and the accompanying drawings
are not limited by scale unless otherwise specified.

FIG. 1 is a schematic diagram of an aerosol gener-
ating device according to an implementation of this
application;
FIG. 2 is a schematic diagram of another aerosol
generating device according to an implementation of
this application;
FIG. 3 is a schematic diagram of a circuit of a class-E
power amplifier according to an implementation of
this application;
FIG. 4 is a schematic diagram of a current detection
circuit according to an implementation of this appli-
cation;
FIG. 5 is a schematic diagram of a power supply
circuit according to an implementation of this appli-
cation;
FIG. 6 is a schematic waveform diagram of a gate
voltage, a drain voltage, and a current of a transistor
switch according to an implementation of this appli-
cation;
FIG. 7 is a schematic waveform diagram of a gate
voltage and a drain voltage of a transistor switch
under an apparent ohmic resistance according to an
implementation of this application;
FIG. 8 is a schematic waveform diagram of a gate
voltage and a drain voltage of a transistor switch
under another apparent ohmic resistance according
to an implementation of this application;
FIG. 9 is another schematic waveform diagram of a
gate voltage and a drain voltage of a transistor switch
under another apparent ohmic resistance according
to an implementation of this application;
FIG. 10 is a schematic waveform diagram of a gate
voltage and a drain voltage of a transistor switch
under a supply voltage according to an implementa-
tion of this application;
FIG. 11 is a schematic waveform diagram of a gate
voltage and a drain voltage of a transistor switch
under another supply voltage according to an im-
plementation of this application;
FIG. 12 is a schematic diagram of a temperature-
time curve of a susceptor according to an implemen-
tation of this application; and
FIG. 13 is a schematic flowchart of a control method
for an aerosol generating device according to an
implementation of this application.

DETAILED DESCRIPTION

[0019] To facilitate the understanding of this applica-
tion, thisapplication is described in more detail below with
reference to the accompanying drawings and specific
implementations. It should be noted that, when an ele-
ment is expressed as "being fixed to" another element,
the element may be directly on the another element, or
one or more intermediate elements may exist between
the element and the another element. When one element
is expressed as "being connected to" another element,
the element may be directly connected to the another

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 817 446 A1 6

element, or one or more intermediate elements may exist
between the element and the another element. The terms
"upper", "lower", "left", "right", "inner", "outer", and similar
expressions used in this specification are used for illus-
trative purposes only.
[0020] Unless otherwise defined, meanings of all tech-
nical and scientific terms used in this specification are the
same as those usually understood by a person skilled in
the technical field to which this application belongs. The
terms in this specification of this application herein are
used only for the purpose of describing the specific im-
plementations, but are not intended to limit this applica-
tion. A term "and/or" used in this specification includes
any or all combinations of one or more related listed
items.
[0021] FIG. 1 is a schematic diagram of an aerosol
generating device according to an embodiment of this
application.
[0022] As shown in FIG. 1, the aerosol generating
device includes an atomizer 10 and a power supply
assembly 20.
[0023] In an example, the atomizer 10 is removably
connected to the power supply assembly 20, and the
atomizer 10 may be in snap-fit connection, magnetic
connection, or the like to the power supply assembly
20. In another example, it is also feasible that the atomi-
zer 10 and the power supply assembly 20 are integrally
formed.
[0024] The atomizer 10 includes a carrier or container
carrying a liquid aerosol-forming substrate, and a sus-
ceptor 11 may be integrated into the carrier or container.
For example, the container carrying the liquid aerosol-
forming substrate has a liquid storage cavity, and the
susceptor 11 is mounted in the container. A position of the
susceptor 11 in the container is fixed, facilitating more
efficient coupling to an inductor 21 when the atomizer 10
matches the power supply assembly 20.
[0025] The susceptor 11 is configured to be coupled to
the inductor 21 to generate heat when being penetrated
by a variable magnetic field, to heat the liquid aerosol-
forming substrate, causing at least one component of the
liquid aerosol-forming substrate to volatilize and form an
aerosol for inhalation.
[0026] The susceptor 11 may be in direct contact with
the liquid aerosol-forming substrate in the liquid storage
cavity, or the susceptor 11 may be in indirect contact with
the liquid aerosol-forming substrate. For example, a ca-
pillary material is disposed between the susceptor 11 and
the liquid storage cavity. The capillary material is used for
transferring the liquid aerosol-forming substrate to the
susceptor 11. Optionally, the capillary material includes a
porous material or a fibrous material.
[0027] The susceptor 11 may be made of at least one of
the following materials: aluminum, iron, nickel, copper,
bronze, cobalt, ordinary carbon steel, stainless steel,
ferritic stainless steel, martensitic stainless steel, or aus-
tenitic stainless steel.
[0028] The power supply assembly 20 includes the

inductor 21, a circuit 22, and a battery cell 23.
[0029] The inductor 21 generates a variable magnetic
field under an AC. The inductor 21 includes, but is not
limited to, an induction coil.
[0030] The circuit 22 may control overall operations on
the aerosol generating device. The circuit 22 not only
controls operations on the battery cell 23 and the inductor
21, but also controls operations on other elements in the
aerosol generating device.
[0031] The battery cell 23 supplies power for operating
the aerosol generating device 100. The battery cell 23
may be a rechargeable battery cell or a disposable bat-
tery cell.
[0032] FIG. 2 is a schematic diagram of an aerosol
generating device according to another embodiment of
this application.
[0033] As shown in FIG. 2, the aerosol generating
device includes:

a chamber, where a solid aerosol-forming substrate
is removably received in the chamber; and the solid
aerosol-forming substrate may be an aerosol-gen-
erating product A, such as a portion of a cigarette;
a susceptor 110, at least partially extending in the
chamber, and configured to be coupled to an induc-
tor 210 to generate heat when being penetrated by a
variable magnetic field, to heat the solid aerosol-
forming substrate, causing at least one component
of the solid aerosol-forming substrate to volatilize
and form an aerosol for inhalation;

[0034] In one example, the susceptor 110 is generally
in a shape of a pin or a blade, which is thus advantageous
for insertion into the solid aerosol-forming substrate.
Meanwhile, the susceptor 110 may have a length of
approximately 12 mm, a width of approximately 4 mm,
and a thickness of approximately 0.5 mm, and may be
made of Grade 430 stainless steel (SS430). In an alter-
native embodiment, the susceptor 110 may have a length
of approximately 12 mm, a width of approximately 5 mm,
and a thickness of approximately 0.5 mm, and may be
made of Grade 430 stainless steel (SS430).
[0035] In another example, the susceptor 110 may also
be constructed in a cylindrical or tubular shape. During
use,an inner space of the susceptor 110 forms achamber
for receiving the solid aerosol-forming substrate, and an
aerosol for inhalation is generated by heating an outer
periphery of the solid aerosol-forming substrate. Such
susceptors may also be made of Grade 420 stainless
steel (SS420) and an alloy material containing iron and
nickel (such as Permalloy).

an inductor 210, configured to generate a variable
magnetic field under an AC; where based on settings
of the product in use, the inductor 210 may include a
cylindrical inductor coil wound in a spiral shape;
a circuit 220, electrically connected to a battery cell
230, and configured to convert a DC current output
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from the battery cell 230 into an AC having a suitable
frequency, and then supply the AC to the inverter
210; and
the battery cell 230, supplying power for operating
the aerosol generating device. The battery cell 23
may be a rechargeable battery cell or a disposable
battery cell.

[0036] Based on the foregoing aerosol generating de-
vice, FIG. 3 to FIG. 5 each show a schematic diagram of
basic components of an embodiment of the circuit.
[0037] As shown in FIG. 3, the circuit includes a DC/AC
inverter. The DC/AC inverter is connected to a power
supply circuit, and the power supply circuit provides a DC
supply voltage V_DC. In this embodiment, the DC/AC
inverter includes a class-E power amplifier, specifically, a
resonant switch power amplifier, including the following
components: a transistor switch Q1, which includes a
field effect transistor such as a metal-oxide-semiconduc-
tor field-effect transistor (MOSFET); a transistor switch
driver circuit K1, which, under control of a controller, can
supply a switch signal with a particular frequency and
duty cycle to the transistor switch Q1; and an LC load
network consisting of a capacitor C1, a capacitor C2, and
an inductor L2. The inductor L2 may, for example, corre-
spond to the inductor 21 shown in FIG. 1 or the inductor
210 shown in FIG. 2. In addition, a DC feeder choke L1
configured to supply the DC supply voltage V_DC from
the power supply circuit is provided. The figure further
shows an ohmic resistance R representing a total equiva-
lent resistance or a total resistive load. During operation,
the ohmic resistance R may include, for example, an
ohmic resistance of the inductor L2 and an ohmic resis-
tance of the susceptor 11 shown in FIG. 1, or include an
ohmic resistance of the inductor L2 and an ohmic resis-
tance of the susceptor 110 shown in FIG. 2.
[0038] The controller may be configured to determine,
during operation, an apparent ohmic resistance (denoted
by Ra below) by using the DC supply voltage of the power
supply circuit and a DC current drawn from the power
supply circuit, that is, determine, during operation, an
apparent ohmic resistance based on the DC supply
voltage and a DC current output by the power supply
circuit to the DC/AC inverter.
[0039] A temperature of the susceptor may be deter-
mined by providing the apparent ohmic resistance Ra,
that is, the apparent ohmic resistance Ra may indicate
the temperature of the susceptor, and therefore, indicate
a temperature of the aerosol-forming substrate. The
apparent ohmic resistance Ra may increase with an
increase in the temperature, or may decrease with an
increase in the temperature; or may first increase and
then decrease, or first decrease and then increase with
an increase in the temperature. This is determined by a
material property of the susceptor. For example, in a
laminate consisting of two materials: Grade 430 stainless
steel and Permalloy, when the temperature rises to
250°C, a value of the apparent ohmic resistance Ra

increases, and when heating continues, the value of
the apparent ohmic resistance Ra starts to decrease.
Contactless temperature control can be implemented by
using Curie temperature characteristic of a metal mag-
netic material. That is, a current temperature of the
susceptor can be determined based on the magnitude
of a value of a current input to the inverter and/or a
resonance voltage of the inverter, without needing to
directly measuring the temperature of the susceptor.
[0040] In practice, both the DC supply voltage and the
DC current drawn from the power supply circuit can be
measured to determine the apparent ohmic resistance
Ra. When the power supply circuit provides a fixed DC
supply voltage, only the DC current drawn from the power
supply circuit can be measured. FIG. 4 shows a current
detection circuit, configured to detect the DC current
drawn from the power supply circuit. The current detec-
tion circuit mainly includes:
a voltage detection chip U7 and a sampling resistor R33.
One end of the sampling resistor R33 is electrically con-
nected to the power supply circuit, and the other end of
the sampling resistor R33 is electrically connected to the
DC feeder choke L1 (shown by L1_OUTin the figure). Pin
4 of the current detection chip U7 is connected to one end
of the sampling resistor R33. Pin 5 of the current detec-
tion chip U7 is electrically connected to the other end of
the sampling resistor R33. Pin 6 of the voltage detection
chip U7 outputs a sampled voltage at the two ends of the
resistor R33 to the controller (shown by ADC_OUT in the
figure). The controller can determine, based on the vol-
tage at the two ends of the resistor R33 and a value of the
resistor R33, a value of the DC current drawn from the
power supply circuit. A resistor R12 and a capacitor C19
in the figure form a filter circuit to filter the sampled voltage
at the two ends of the resistor R33.
[0041] FIG. 5 shows a power supply circuit according to
an embodiment of this application. The power supply
circuit may provide a variable DC supply voltage to a
class-E power amplifier. As shown in FIG. 5, the power
supply circuit includes:

a DC-DC conversion circuit 301 consisting of a
power supply chip U4 and peripheral circuits of the
power supply chip U4. The power supply chip U4
mainly includes an input terminal (pin 8 in the figure)
electrically connected to the battery cell, an output
terminal (pin 16 in the figure) outputting the DC
supply voltage V_DC, and a feedback terminal
(pin 4 in the figure). The power supply chip U4
may be a boost chip or a buck chip, and in this
example, a buck chip is used.
a regulating circuit 302 consisting of a potentiometer
U12 and peripheral circuits of the potentiometer U12.
The regulating circuit 302 is configured to receive
control from the controller, to cause the feedback
terminal of the DC-DC conversion circuit 301 to
generate a regulating signal, so that the DC-DC
conversion circuit 301 responds to the regulating
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signal and converts a voltage BAT_IN of the battery
cell into a corresponding DC supply voltage V_DC.
Specifically, the potentiometer chip U12 is accessed
and controlled by using an I2C protocol, allowing
adjustment of a resistance value between pin 5
and pin 6, so that the feedback terminal of the DC-
DC conversion circuit 301 generates a regulating
signal. The magnitude of each level of adjustment
is determined by a bit number of the chip, for exam-
ple, 8 bits/10 bits/12 bits, that is, a maximum resis-
tance value of the potentiometer is divided into
28/210/212.

[0042] Further, a voltage detection circuit 303 consist-
ing of a resistor R28, a resistor R39, and a capacitor C45
is further included. The voltage detection circuit 303 is
configured to detect a current DC supply voltage, to
determine whether the current DC supply voltage is a
required DC supply voltage. If the current DC supply
voltage is not the required DC supply voltage, the poten-
tiometer chip U12 is controlled until the current DC supply
voltage is the required DC supply voltage. The resistor
R28 and the resistor R39 form a voltage divider circuit,
and the capacitor C45 is configured to filter a voltage
divider signal.
[0043] Referring back to FIG. 3, output power P of the

class-E power amplifier is .

When the transistor switch Q1 (assumed to be an NMOS
transistor) is turned on, if a drain voltage of the transistor
switch Q1 exactly reaches a zero axis, the drain voltage
of the transistor switch Q1 satisfies a zero-voltage con-
duction condition and a zero-voltage-derivative conduc-
tion condition. In this case, a voltage Vds does not over-
lap a current Ids, power consumed by the transistor
switch Q1 is 0, and the efficiency of the class-E power
amplifier is the highest. In practice, the efficiency of the
class-E power amplifier can reach 95%. Specifically, as
shown in FIG. 6:

(a) The drain voltage of the transistor switch Q1
satisfies the zero-voltage conduction condition and
the zero-voltage-derivative conduction condition,
and the class-E power amplifier operates in an opti-
mal state. In this case, the ohmic resistance R is of an
appropriate value. In the figure, Ug is a gate voltage,
Vs is a drain voltage, and Is is a drain current.
(b) When the value of the ohmic resistance R is
relatively large, output power of the class-E power
amplifier is relatively low, the class-E power amplifier
operates in a quasi-optimal state, and a lowest point
of the drain voltage of the transistor switch Q1 occurs
below the zero axis (the horizontal axis in the figure).
(c) When the value of the ohmic resistance R is
relatively small, the output power of the class-E
power amplifier is relatively high, and the class-E
power amplifier operates in a detuned state. In this

case, the drain voltage of the transistor switch Q1 is
above the zero axis.

[0044] As can be seen from the above, a power loss of
the class-E power amplifier is relatively small or ap-
proaches to zero only when matched to a load of an
appropriate size. Actual efficiency of the class-E power
amplifier is reduced when the load increases or de-
creases.
[0045] In an example, the controller is configured to
monitor a change in the apparent ohmic resistance Ra,
and when the apparent ohmic resistance Ra changes,
adjust a frequency and a duty cycle of a switch signal
supplied to the transistor switch Q1. In this way, the class-
E power amplifier always operates in an optimal state.
That is, the drain voltage of the transistor switch Q1
satisfies a zero-voltage conduction condition and a
zero-voltage-derivative conduction condition, thereby
improving overall efficiency of the device.
[0046] As shown in FIG. 7, when the apparent ohmic
resistance Ra is 0.6 ohm, the frequency and the duty
cycle of the switch signal (shown by VG2 in the figure)
supplied to the transistor switch Q1 are respectively 6.82
MHZ and 50%. In this case, it can be observed that a
waveform of the drain voltage of the transistor switch Q1
is relatively ideal, satisfying the zero-voltage conduction
condition and the zero-voltage-derivative conduction
condition.
[0047] As shown in FIG. 8, when heating causes the
temperature to rise, the apparent ohmic resistance Ra
decreases to 0.5 ohm. If the frequency and the duty cycle
of the switch signal supplied to the transistor switch Q1 do
not change, it can be observed from FIG. 8 that, a zero
position of the drain voltage of the transistor switch Q1 is
‑0.9 V, and the transistor switch Q1 is not turned on at this
moment. Therefore, a product of a voltage and a current
across the drain and source terminals of the transistor
switch Q1 is much greater than 0, resulting in a relatively
large loss of the transistor switch Q1, severe heat gen-
eration of the transistor switch Q1, a relatively high oper-
ating temperature, and reduced efficiency.
[0048] As shown in FIG. 9, if the apparent ohmic re-
sistance Ra decreases to 0.5 ohm, the frequency and the
duty cycle of the switch signal supplied to the transistor
switch Q1 are adjusted. For example, the frequency and
the duty cycle of the switch signal supplied to the tran-
sistor switch Q1 are adjusted to 6.676 MHZ and 53%. It
can be observed from FIG. 9 that, the waveform of the
drain voltage of the transistor switch Q1 satisfies the
zero-voltage conduction condition and the zero-vol-
tage-derivative conduction condition.
[0049] In an example, the controller is configured to:
when detecting that the apparent ohmic resistance Ra
decreases, decrease the frequency of the switch signal of
the transistor switch Q1, and increase the duty cycle of
the switch signal of the transistor switch Q1; or when
detecting that the apparent ohmic resistance Ra in-
creases, increase the frequency of the switch signal of
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the transistor switch Q1, and decrease the duty cycle of
the switch signal of the transistor switch Q1.
[0050] In an example, the controller is further config-
ured to control, when the apparent ohmic resistance Ra
changes, the power supply circuit to adjust the DC supply
voltage, thereby adjusting heating power and improving
overall efficiency of the device.
[0051] In a specific example, the controller is config-
ured to control, when detecting that the apparent ohmic
resistance Ra decreases, the power supply circuit to
decrease the DC supply voltage; or control, when detect-
ing that the apparent ohmic resistance Ra increases, the
power supply circuit to increase the DC supply voltage.
[0052] As shown in FIG. 10, when the apparent ohmic
resistance Ra is 0.5 ohm, and the frequency and the duty
cycle of the switch signal supplied to the transistor switch
Q1 are 6.676 MHZ and 53%, a power supply voltage is
3.3 V, and a power supply current is approximately 4.2 A.
In this case, supply power is 3.3 V * 4.2 A = 13.9 W.
[0053] As shown in FIG. 11, if the apparent ohmic
resistance Ra and the frequency and the duty cycle of
the switch signal supplied to the transistor switch Q1
remain consistent with those in FIG. 10, the power supply
voltage is adjusted to 2.5 V, and the power supply current
is approximately 3.3 A. In this case, supply power is 2.5 V
* 3.3 A = 8.25 W. That is, the heating power is reduced by
reducing the power supply voltage, to maintain relatively
low power to heat, thereby reducing heat generation of
the transistor switch Q1, and further improving overall
efficiency of the device.
[0054] In an example, the controller is further config-
ured to adjust, if the apparent ohmic resistance Ra
reaches a preset resistance threshold, the frequency
and the duty cycle of the switch signal supplied to the
transistor switch Q1. That is, whether the apparent ohmic
resistance Ra decreases or increases to a first preset
resistance threshold is determined, and the frequency
and the duty cycle of the switch signal supplied to the
transistor switch Q1 are adjusted based on a determining
result.
[0055] In an example, the controller is further config-
ured to output a switch signal having a first frequency
and/or a first duty cycle in a first time period in a heating
cycle, to maintain the apparent ohmic resistance Ra
close to a second preset resistance threshold; and output
a switch signal having a second frequency or/and a
second duty cycle in a second time period in the heating
cycle, to maintain the apparent ohmic resistance Ra
close to a third preset resistance threshold. The second
preset resistance threshold may be greater than or less
than the third preset resistance threshold.
[0056] FIG. 12 is a schematic diagram of a tempera-
ture-time curve of a susceptor according to an implemen-
tation of this application. As shown in FIG. 12, a single
inhalation duration for an aerosol generating device in-
cludes three time periods: a time period from t0 to t1, a
time period from t1 to t2, and a time period from t2 to t3.
[0057] In the time period from t0 to t1, a temperature of

the susceptor rapidly rises from an initial temperature T0
to a target temperature T1, for example, 250°C. Gener-
ally, the target temperature T1 is a maximum temperature
during a single inhalation for an electronic atomization
device 100, and a duration of the time period from t0 to t1
is within 1s, for example, 0.2s, 0.4s, 0.6s, or 0.8s, to
rapidly respond to inhalation by a user. At this stage, the
susceptor needs to be capable of rapidly increasing the
temperature to a desired temperature, to rapidly heat a
liquid substrate as soon as possible to generate an
aerosol.
[0058] In the time period from t1 to t2, the temperature
of the susceptor 11 decreases from the temperature T1 to
a temperature T2, and the temperature of the susceptor
11 is maintained at T2.
[0059] In the time period from t2 to t3, the temperature
of the susceptor 11 decreases from the temperature T2 to
a temperature T3, and the temperature of the susceptor
11 is maintained at T3.
[0060] During actual operation, data such as preset
resistance thresholds corresponding to the three time
periods, and the frequency and the duty cycle of the
switch signal of the transistor switch Q1 may be stored
in the controller, so that the aerosol generating device
operates based on a preset desired temperature curve.
For example,
when heating is started, the DC supply voltage provided
by the power supply circuit is controlled to be a first DC
supply voltage, the frequency of the switch signal sup-
plied to the transistor switch Q1 is controlled to be a first
frequency, and the duty cycle of the switch signal sup-
plied to the transistor switch Q1 is controlled to be a first
duty cycle, so that the temperature of the susceptor
rapidly rises from the initial temperature T0 to the target
temperature T1.
[0061] A change in an apparent ohmic resistance Ra is
monitored. When the apparent ohmic resistance Ra
reaches a preset resistance threshold corresponding
to the target temperature T1, the DC supply voltage
provided by the power supply circuit is controlled to be
a second DC supply voltage less than the first DC supply
voltage, that is, the heating power is reduced. The fre-
quency of the switch signal supplied to the transistor
switch Q1 is controlled to be a second frequency, and
the duty cycle of the switch signal supplied to the tran-
sistor switch Q1 is controlled to be a second duty cycle, so
that the temperature of the susceptor 11 decreases from
the temperature T1 to the temperature T2, and the tem-
perature of the susceptor 11 is maintained at T2.
[0062] In the time period from t2 to 3, the DC supply
voltage provided by the power supply circuit is controlled
to be a third DC supply voltage less than the second DC
supply voltage, that is, the heating power is further re-
duced. The frequency of the switch signal supplied to the
transistor switch Q1 is controlled to be a third frequency,
and the duty cycle of the switch signal fed to the transistor
switch Q1 is controlled to be a third duty cycle, so that the
temperature of the susceptor 11 decreases from the
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temperature T2 to the temperature T3, and the tempera-
ture of the susceptor 11 is maintained at T3.
[0063] FIG. 13 is a schematic flowchart of a control
method for an aerosol generating device according to an
embodiment of this application. The control method in-
cludes the following steps:

S11: Determine, during operation, an apparent oh-
mic resistance based on a DC supply voltage and a
DC current output by a power supply circuit to a
DC/AC inverter.
S12: Monitor a change in the apparent ohmic resis-
tance, and when the apparent ohmic resistance
changes, adjust a frequency and a duty cycle of a
switch signal supplied to a transistor switch.

[0064] In an example, when it is detected that the
apparent ohmic resistance decreases, the frequency of
the switch signal for the transistor switch is decreased,
and the duty cycle of the switch signal for the transistor
switch is increased. Alternatively, when it is detected that
the apparent ohmic resistance increases, the frequency
of the switch signal for the transistor switch is increased,
and the duty cycle of the switch signal for the transistor
switch is decreased.
[0065] In an example, when the apparent ohmic resis-
tance changes, the power supply circuit is controlled to
adjust the DC supply voltage.
[0066] In an example, when it is detected that the
apparent ohmic resistance decreases, the power supply
circuit is controlled to decrease the DC supply voltage.
Alternatively, when it is detected that the apparent ohmic
resistance increases, the power supply circuit is con-
trolled to increase the DC supply voltage.
[0067] In an example, a temperature of a susceptor is
determined based on the apparent ohmic resistance.
[0068] In an example, whether the apparent ohmic
resistance decreases or increases to a first preset resis-
tance threshold is determined, and the frequency and the
duty cycle of the switch signal supplied to the transistor
switch are adjusted based on a determining result.
[0069] In an example, a switch signal having a first
frequency and/or a first duty cycle is output in a first time
period in a heating cycle, to maintain the apparent ohmic
resistance close to a second preset resistance threshold;
and a switch signal having a second frequency and/or a
second duty cycle is output in a second time period in the
heating cycle, to maintain the apparent ohmic resistance
close to a third preset resistance threshold.
[0070] It should be noted that, the specification of this
application and the accompanying drawings thereof pro-
vide preferred embodiments of this application. However,
this application may be implemented in various different
forms, and is not limited to the embodiments described in
this specification. These embodiments are not used as
an additional limitation on the content of this application,
and are described for providing a more thorough and
comprehensive understanding of the content disclosed

in this application. Moreover, various embodiments not
listed above formed by further combining the foregoing
technical features with each other are all construed as
falling within the scope of this application. Further, for a
person of ordinary skill in the art, improvements or mod-
ifications may be made according to the above descrip-
tions, and all these improvements and modifications shall
fall within the protection scope of the appended claims of
this application.

Claims

1. An aerosol generating device, comprising:

a power supply circuit, configured to provide a
direct current (DC) supply voltage;
a direct current/alternating current (DC/AC) in-
verter, connected to the power supply circuit; the
DC/AC inverter comprising a class-E power
amplifier, the class-E power amplifier compris-
ing a transistor switch and an LC load network
consisting of a capacitor and an inductor; where-
in the inductor is inductively coupled to a sus-
ceptor, to heat an aerosol-forming substrate to
generate an aerosol; and
a controller, configured to determine, during
operation, an apparent ohmic resistance based
on the DC supply voltage and a DC current
output by the power supply circuit to the DC/AC
inverter; the controller being further configured
to monitor a change in the apparent ohmic re-
sistance, and when the apparent ohmic resis-
tance changes, adjust a frequency and a duty
cycle of a switch signal supplied to the transistor
switch.

2. The aerosol generating device according to claim 1,
wherein the controller is configured to: when detect-
ing that the apparent ohmic resistance decreases,
decrease the frequency of the switch signal for the
transistor switch, and increase the duty cycle of the
switch signal for the transistor switch; or when de-
tecting that the apparent ohmic resistance in-
creases, increase the frequency of the switch signal
for the transistor switch, and decrease the duty cycle
of the switch signal for the transistor switch.

3. The aerosol generating device according to claim 1,
wherein the power supply circuit is configured to
provide a variable DC supply voltage, and the con-
troller is further configured to control, when the ap-
parent ohmic resistance changes, the power supply
circuit to adjust the DC supply voltage.

4. The aerosol generating device according to claim 3,
wherein the controller is configured to control, when
detecting that the apparent ohmic resistance de-
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creases, the power supply circuit to decrease the DC
supply voltage; or control, when detecting that the
apparent ohmic resistance increases, the power
supply circuit to increase the DC supply voltage.

5. The aerosol generating device according to claim 3,
wherein the power supply circuit comprises a DC-DC
conversion circuit and a regulating circuit;

the DC-DC conversion circuit comprises an in-
put terminal electrically connected to a battery
cell, an output terminal outputting a DC supply
voltage, and a feedback terminal; and
the regulating circuit is configured to receive
control from the controller, to cause the feed-
back terminal of the DC-DC conversion circuit to
generate a regulating signal, so that the DC-DC
conversion circuit responds to the regulating
signal and converts a voltage of the battery cell
into a corresponding DC supply voltage.

6. The aerosol generating device according to claim 3,
further comprising a voltage detection circuit, con-
figured to detect the DC supply voltage provided by
the power supply circuit.

7. The aerosol generating device according to claim 1,
wherein further comprising a current detection cir-
cuit, configured to detect the DC current drawn from
the power supply circuit.

8. The aerosol generating device according to claim 1,
wherein the controller is further configured to deter-
mine a temperature of the susceptor based on the
apparent ohmic resistance.

9. The aerosol generating device according to claim 1,
wherein the controller is further configured to deter-
mine whether the apparent ohmic resistance de-
creases or increases to a first preset resistance
threshold, and adjust, based on a determining result,
the frequency and the duty cycle of the switch signal
supplied to the transistor switch.

10. The aerosol generating device according to claim 1,
wherein the controller is further configured to output
a switch signal having a first frequency and/or a first
duty cycle in a first time period in a heating cycle, to
maintain the apparent ohmic resistance close to a
second preset resistance threshold; and output a
switch signal having a second frequency and/or a
second duty cycle in a second time period in the
heating cycle, to maintain the apparent ohmic resis-
tance close to a third preset resistance threshold.

11. A control method for an aerosol generation appara-
tus, wherein the aerosol generating device com-
prises:

a power supply circuit, configured to provide a
direct current (DC) supply voltage; and
a direct current/alternating current (DC/AC) in-
verter, connected to the power supply circuit; the
DC/AC inverter comprising a class-E power
amplifier, the class-E power amplifier compris-
ing a transistor switch and an LC load network
consisting of a capacitor and an inductor; where-
in the inductor is inductively coupled to a sus-
ceptor, to heat an aerosol-forming substrate to
generate an aerosol; and
the method comprises:

determining, during operation, an apparent
ohmic resistance based on the DC supply
voltage and a DC current output by the
power supply circuit to the DC/AC inverter;
and
monitoring a change in the apparent ohmic
resistance, and when the apparent ohmic
resistance changes, adjusting a frequency
and a duty cycle of a switch signal supplied
to the transistor switch.
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