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(54) FLAVOR INHALER OR AEROSOL GENERATION DEVICE, CONTROL METHOD THEREFOR,

AND PROGRAM THEREFOR

(57)  To provide a flavor inhaler etc. which can be
kept in a state where there is sufficient power remain-
ing for inhalation on the next occasion. A method for
controlling a device, which is a flavor inhaler or an aero-
sol-generating device, comprising: a heating unit for
heating a flavor source or an aerosol source; a power
source unit for applying a voltage to the heating unit; a
memory unit for storing a heating profile; and a control
unit for implementing the session in accordance with
the heating profile, wherein the method comprises: a
step of the control unit causing the heating unit to start
preheating prior to inhalation, in accordance with the
start of heating in the heating profile for the session; a
step of the control unit identifying a first voltage at the
timing of a first voltage drop occurring at the start of the
preheating, and a second voltage at the timing of a
second voltage drop occurring when there is a change
to the voltage applied to the heating unit after the start
of the preheating; a step of the control unit calculating a
difference between the first voltage and the second vol-
tage; and a step of the control unit determining whether
the difference is equal to or greater than a predefined
threshold.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a flavor inha-
ler or an aerosol-generating device (referred to below
as a "flavor inhaler etc.").

BACKGROUND ART

[0002] Flavor inhalers, etc. such as heated tobacco,
in which a stick-type smoking article containing an
aerosol source is heated, and the aerosol which is gen-
erated is inhaled, have become common alternatives to
cigarettes. Once charged, flavor inhalers etc. such as
this enable inhalation for multiple smoking articles. On
the other hand, if the flavor inhaler etc. has insufficient
power while the user is in the process of inhaling, the
user can no longer continue to inhale because the bat-
tery has become depleted before the aerosol source
contained in the smoking article has been used up. In
light of this, PTL 1, for example, discloses technology
that allows a user, who is about to start inhaling on a
smoking article, to determine whether there is sufficient
power remaining for inhalation until the aerosol source
contained in the smoking article is used up.

CITATION LIST
PATENT LITERATURE

[0003] PTL 1: WO 2022/230322 A1

SUMMARY OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] With the technology disclosed in PTL 1, the
determination as to whether there is sufficient power
remaining for inhalation until the aerosol source con-
tained in the smoking article is used up is made when
the user is about to start inhaling. On the other hand, it
would be more convenient for the user to be able to
determine, at the end of inhalation, whether there will
be sufficient power remaining for inhalation on the next
occasion.

[0005] In light of this problem, the objective of the
present invention lies in providing a flavor inhaler etc.
which can be kept in a state where there is sufficient
power remaining for inhalation on the next occasion.

SOLUTION TO PROBLEM

[0006] In order to solve the problem above, one as-
pect of the present invention is a device, which is a
flavor inhaler or an aerosol-generating device, compris-
ing: a heating unit for heating a flavor source or an
aerosol source; a power source unit for applying a vol-
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tage to the heating unit; a sensor unit for detecting the
voltage applied to the heating unit; a memory unit for
storing a heating profile defining a time-series transition
of a target temperature of the heating unit over a ses-
sion; and a control unit for implementing the session in
accordance with the heating profile, wherein the control
unit is configured to: cause the heating unit to start pre-
heating prior to inhalation, in accordance with the start
of heating in the heating profile for the session, identify
a first voltage at the timing of a first voltage drop occur-
ring at the start of the preheating, and a second voltage
at the timing of a second voltage drop occurring when
there is a change to the voltage applied to the heating
unit after the start of the preheating, calculate a differ-
ence between the first voltage and the second voltage,
and determine whether the difference is equal to or
greater than a predefined threshold. It should be noted
that "preheating" and "preliminary heating" are used
with the same meaning in the present specification.
[0007] Furthermore, another aspect of the present in-
vention is the abovementioned device, further compris-
ing a notification unit for implementing processing to
notify a user when the control unit has determined that
the difference between the first voltage and the second
voltage is equal to or greater than the predefined
threshold.

[0008] Furthermore, another aspect of the present in-
vention is the abovementioned device, wherein the no-
tification unit implements the processing to notify the
user at the end of the inhalation.

[0009] Furthermore, another aspect of the present in-
vention is the abovementioned device, wherein, instead
of determining whether the difference between the first
voltage and the second voltage is equal to or greater
than the predefined threshold, the control unit deter-
mines whether a difference between a third voltage,
which is the voltage immediately before electrical sup-
ply to the heating unit 121 is implemented prior to inha-
lation, and the second voltage, is equal to or greater
than a predefined threshold.

[0010] Furthermore, another aspect of the present in-
vention is a method for controlling a device, which is a
flavor inhaler or an aerosol-generating device, compris-
ing: a heating unit for heating a flavor source or an
aerosol source; a power source unit for applying a vol-
tage to the heating unit; a sensor unit for detecting the
voltage applied to the heating unit; a memory unit for
storing a heating profile defining a time-series transition
of a target temperature of the heating unit over a ses-
sion; and a control unit for implementing the session in
accordance with the heating profile, wherein the meth-
od comprises: a step of the control unit causing the
heating unit to start preheating prior to inhalation, in
accordance with the start of heating in the heating pro-
file for the session; a step of the control unit identifying
a first voltage at the timing of a first voltage drop occur-
ring at the start of the preheating, and a second voltage
at the timing of a second voltage drop occurring when
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there is a change to the voltage applied to the heating
unit after the start of the preheating; a step of the con-
trol unit calculating a difference between the first vol-
tage and the second voltage; and a step of the control
unit determining whether the difference is equal to or
greater than a predefined threshold.

[0011] Furthermore, another aspect of the present in-
vention is a program for causing a processor of a de-
vice, which is a flavor inhaler or an aerosol-generating
device, comprising: a heating unit for heating a flavor
source or an aerosol source; a power source unit for
applying a voltage to the heating unit; a sensor unit for
detecting the voltage applied to the heating unit; a
memory unit for storing a heating profile defining a
time-series transition of a target temperature of the
heating unit over a session; and a control unit for im-
plementing the session in accordance with the heating
profile, to implement: a step of causing the heating unit
to start preheating prior to inhalation, in accordance
with the start of heating in the heating profile for the
session; a step of identifying a first voltage at the timing
of a first voltage drop occurring at the start of the pre-
heating, and a second voltage at the timing of a second
voltage drop occurring when there is a change to the
voltage applied to the heating unit after the start of the
preheating; a step of calculating a difference between
the first voltage and the second voltage; and a step of
determining whether the difference is equal to or great-
er than a predefined threshold.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

[Fig. 1A] is a schematic diagram schematically
showing a configuration example of a flavor inhaler
etc. according to an embodiment of the present
invention.

[Fig. 1B] is a schematic diagram schematically
showing a configuration example of a flavor inhaler
etc. according to an embodiment of the present
invention.

[Fig. 2] is a diagram showing an example of a heat-
ing profile.

[Fig. 3] is a diagram showing an example of a drop
voltage at the start of a check period and at the end
of the check period.

[Fig. 4] is a flowchart showing an example of a
processing flow implemented by the flavor inhaler
etc. according to an embodiment of the present
invention.

[Fig. 5] is a flowchart showing an example of a
detailed processing flow implemented by the flavor
inhaler etc. according to an embodiment of the pre-
sent invention.
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EMBODIMENTS OF THE INVENTION

[0013] Embodiments of the present invention will be
described in detail below with reference to the draw-
ings.

[0014] The flavor inhaler etc. according to this embo-

diment is a flavor inhaler or an aerosol-generating de-
vice which generates a substance to be inhaled by a
user. The substance generated by the flavor inhaler
etc. may be an aerosol, or a gas which is not an aero-
sol. Furthermore, the flavor inhaler is an instrument for
inhaling a flavor, and may be, but is not limited to, an
instrument for electronic cigarettes, heated tobacco, or
conventional tobacco, for example. Furthermore, an
aerosol-generating device is a device for inhaling a
generated aerosol, and may be, but is not limited to, a
device such as an electronic cigarette, heated tobacco,
or a medical nebulizer, for example. Furthermore, flavor
inhalers etc. include what are known as RRPs (re-
duced-risk products).

(Configuration of flavor inhaler etc.)
(First configuration example)

[0015] Fig. 1A is a schematic diagram schematically
showing a first configuration example of a flavor inhaler
etc. As shown in fig. 1A, a flavor inhaler etc. 100A
according to this configuration example includes a
power supply unit 110, a cartridge 120, and a flavoring
cartridge 130, by way of example. The power supply
unit 110 comprises a power source unit 111A, a sensor
unit 112A, a notification unit 113A, a memory unit 114A,
a communication unit 115A, and a control unit 116A.
The cartridge 120 includes a heating unit 121A, a liquid
guiding portion 122, and a liquid storage portion 123.
The flavoring cartridge 130 includes a flavor source 131
and a mouthpiece 124. An air flow path 180 is formed
in the cartridge 120 and the flavoring cartridge 130.
[0016] It should be noted that the cartridge 120 and
the flavoring cartridge 130 are examples of what are
known as "refills". One or both of the refills 120 and
130 may be at least partly colored according to the type
of refill. Furthermore, coloring by type is not limited to
the refills, and this may apply to any component
mounted in the flavor inhaler etc. 100A.

[0017] The power source unit 111A stores electrical
power. The power source unit 111A then supplies the
electrical power to each component of the flavor inhaler
etc. 100A in accordance with control performed by the
control unit 116A. The power source unit 111A may be
configured, for example, by a rechargeable battery
such as a lithium ion secondary battery.

[0018] The sensor unit 112A acquires various types
of information relating to the flavor inhaler etc. 100A.
The sensor unit 112A may comprise a pressure sensor
such as a microphone capacitor, a flow rate sensor or a
temperature sensor, etc. Furthermore, the sensor unit
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112A may comprise an input device, such as a button
or a switch, for accepting input of information from the
user.

[0019] The notification unit 113A has the function of
notifying the user of various types of information relat-
ing to the flavor inhaler etc. 100A. The natification unit
113A may include, for example, a display device for
displaying messages and images, a light-emitting de-
vice such as an LED (light-emitting diode) that emits
light, a sound output device or acoustic element that
outputs sound, or a vibration device that vibrates, etc.
[0020] The memory unit 114A stores various types of
information for operation of the flavor inhaler etc. 100A.
The memory unit 114A is configured by a non-volatile
storage medium such as a flash memory, for example.
The memory unit 114A may comprise a volatile mem-
ory providing a working area for control afforded by the
control unit 116A. Furthermore, the memory unit 114A
may store data for controlling a heating profile.

[0021] The communication unit 115A may be a com-
munication interface capable of performing communi-
cation conforming to any wired or wireless communica-
tion standard. Standards such as Wi-Fi (registered tra-
demark) or Bluetooth (registered trademark), etc., for
example, may be adopted as the communication stan-
dard. Furthermore, the communication unit 115A may
comprise a communication interface (including a com-
munication module) conforming to a predetermined
LPWA wireless communication standard, or a wireless
communication standard having similar restrictions.
Sigfox and LoRA-WAN, etc. may be adopted as this
communication standard.

[0022] The control unit 116A functions as an arith-
metic processing device and a control device, and con-
trols overall operation within the flavor inhaler etc. 100A
in accordance with various programs. The control unit
116A is realized by a central processing unit (CPU) or
an electronic circuit such as a microprocessor, for ex-
ample. For example, the control unit 116A may perform
control for implementing processing for heating of an
aerosol source in the heating unit 121A. As an exam-
ple, the control unit 116A may control the heating pro-
cessing in accordance with a heating profile indicating
the manner in which the aerosol source should be
heated.

[0023] The liquid storage portion 123 stores an aero-
sol source. The aerosol source is atomized to generate
an aerosol. The aerosol source is a polyhydric alcohol
such as glycerol or propylene glycol, or a liquid such as
water, for example. The aerosol source may include a
tobacco-derived or non-tobacco-derived flavor compo-
nent. If the flavor inhaler etc. 100A is a medical inhaler
such as a nebulizer, the aerosol source may include a
drug.

[0024] The liquid guiding portion 122 guides the
aerosol source, which is a liquid stored in the liquid
storage portion 123, from the liquid storage portion
123, and holds the aerosol source. The liquid guiding
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portion 122 is, for example, a wick formed by twisting
either a fibrous material such as glass fibers or a por-
ous material such as a porous ceramic. In this case, the
aerosol source stored in the liquid storage portion 123
is guided by the capillary effect of the wick.

[0025] The heating unit 121A heats the aerosol
source to atomize the aerosol source, thereby generat-
ing the aerosol. In the example shown in fig. 1A, the
heating unit 121A is configured as a coil wrapped
around the liquid guiding portion 122. When the heating
unit 121A generates heat, the aerosol source held in
the liquid guiding portion 122 is heated and atomized,
generating the aerosol. The heating unit 121A gener-
ates heat when supplied with electricity from the power
source unit 111A. By way of example, electricity may be
supplied when the sensor unit 112A detects that the
user has started inhaling, and that predetermined infor-
mation has been input, or that the user has operated a
button or switch, etc. at any timing, etc. The supply of
electricity may then be stopped when the sensor unit
112A detects that the user has finished inhaling and/or
that predetermined information has been input.

[0026] The flavor source 131 is a component for im-
parting a flavor component to the aerosol. The flavor
source 131 may include tobacco-derived or non-tobac-
co-derived flavor components. It should be noted that in
this embodiment, the flavor component is imparted to
the aerosol by causing a mixed fluid of the generated
aerosol and air to pass through the flavor source 131,
as will be described later. However, a flavor source with
which a flavored aerosol is generated by means of
heating may be adopted in other embodiments.

[0027] The air flow path 180 is a flow path for air to
be inhaled by the user. The air flow path 180 has a
tubular structure with an air inflow hole 181, which is
an inlet for air into the air flow path 180, and an air
outflow hole 182, which is an outlet for air from the air
flow path 180, at the two ends thereof. Part way along
the air flow path 180, the liquid guiding portion 122 is
disposed on the upstream side (the side closer to the
air inflow hole 181), and the flavor source 131 is dis-
posed on the downstream side (the side closer to the
air outflow hole 182). Air that flows in through the air
inflow hole 181 as the user inhales is mixed with the
aerosol generated by the heating unit 121A and is
transported through the flavor source 131 to the air out-
flow hole 182, as shown by the arrow 190. When the
mixed fluid of aerosol and air passes through the flavor
source 131, the flavor component contained in the fla-
vor source 131 is added to the aerosol.

[0028] The mouthpiece 124 is a member that is held
in the user’s mouth during inhalation. The air outflow
hole 182 is disposed in the mouthpiece 124. The user
holds the mouthpiece 124 in their mouth and inhales,
making it possible to draw the mixed fluid of aerosol
and air into the oral cavity.

[0029] A configuration example of the flavor inhaler
etc. 100A has been described above. The flavor inhaler
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etc. 100A is, of course, not limited to the configuration
described above, and various configurations, such as
those illustrated below by way of example, may be
adopted.

[0030] As an example, the flavor inhaler etc. 100A
need not include the flavoring cartridge 130. In this
case, the cartridge 120 is provided with the mouthpiece
124.

[0031] As another example, the flavor inhaler etc.
100A may include a plurality of types of aerosol
sources. A plurality of types of aerosol generated from
the plurality of types of aerosol sources may be mixed
within the air flow path 180 to cause a chemical reac-
tion, thereby generating yet more other types of aero-
sol.

(Second configuration example)

[0032] Fig. 1B is a schematic diagram schematically
showing a second configuration example of a flavor in-
haler etc. As shown in fig. 1B, a flavor inhaler etc. 100B
according to this configuration example comprises, by
way of example: a power source unit 111B, a sensor
unit 112B, a natification unit 113B, a memory unit
114B, a communication unit 115B, a control unit 116B,
a heating unit 121B, a holding portion 140, and a heat
insulating portion 144.

[0033] The power source unit 111B, sensor unit
112B, notification unit 113B, memory unit 114B, com-
munication unit 115B, and control unit 116B are each
substantially the same as the corresponding compo-
nent included in the flavor inhaler etc. 100A of the first
configuration example.

[0034] The holding portion 140 has an internal space
141, and holds a stick-type substrate 150 while accom-
modating a portion of the stick-type substrate 150 in the
internal space 141. Moreover, the stick-type substrate
150 is also an example of what is known as a "refill".
The holding portion 140 has an opening 142 allowing
the internal space 141 to communicate with the out-
side, and holds the stick-type substrate 150 which has
been inserted into the internal space 141 from the
opening 142. For example, the holding portion 140 is a
cylindrical body comprising the opening 142 and a bot-
tom portion 143 serving as a bottom surface, and de-
fines a columnar internal space 141. The holding por-
tion 140 also has a function for defining a flow path for
air supplied to the stick-type substrate 150. An air in-
flow hole which is an inlet for air to the flow path is
disposed in the bottom portion 143, for example. Mean-
while, the opening 142 forms an air outflow hole, which
is an outlet for air from the flow path.

[0035] The stick-type substrate 150 comprises a
substrate portion 151 and a mouthpiece portion 152.
The substrate portion 151 contains an aerosol source.
The aerosol source may be a solid or a liquid, and is
atomized by heating to generate an aerosol. The aero-
sol source may be, for example, a tobacco-derived sub-
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stance such as cut tobacco, or a processed product
obtained by molding a tobacco raw material into a gran-
ular form, a sheet form, or a powder form. Furthermore,
the aerosol source may also contain a non-tobacco-
derived substance produced from a plant other than
tobacco (e.g., mint or herb, etc.). As one example, the
aerosol source may contain a flavoring component
such as menthol. When the flavor inhaler etc. 100B is
a medical inhaler, the aerosol source may include a
drug to be inhaled by a patient. In a state in which the
stick-type substrate 150 is being held in the holding
portion 140, at least a portion of the substrate portion
151 is accommodated in the internal space 141, and at
least a portion of the mouthpiece portion 152 protrudes
from the opening 142. Then, when the user holds the
mouthpiece portion 152 protruding from the opening
142 in their mouth and inhales, air flows into the inter-
nal space 141 from an air inflow hole (not depicted) and
reaches the inside of the user’s mouth together with the
aerosol generated from the substrate portion 151.
[0036] The heating unit 121B has the same config-
uration as the heating unit 121A according to the first
configuration example. However, in the example illu-
strated in fig. 1B, the heating unit 121B is configured in
a film shape and is disposed so as to cover the outer
periphery of the holding portion 140. Then, when the
heating unit 121B generates heat, the substrate portion
151 of the stick-type substrate 150 is heated from the
outer periphery, generating the aerosol. The heat insu-
lating portion 144 prevents heat transfer from the heat-
ing unit 121B to other components. For example, the
heat insulating portion 144 is configured from a vacuum
heat insulating material or an aerogel heat insulating
material, or the like.

[0037] A configuration example of the flavor inhaler
etc. 100B has been described above. The flavor inhaler
etc. 100B is, of course, not limited to the configuration
described above, and various configurations, such as
those illustrated below by way of example, may be
adopted.

[0038] As one example, the heating unit 121B may
have a blade-like form and may be arranged so as to
protrude into the internal space 141 from the bottom
portion 143 of the holding portion 140. In that case, the
blade-like heating unit 121B is inserted into the sub-
strate portion 151 of the stick-type substrate 150 and
heats the substrate portion 151 of the stick-type sub-
strate 150 from the inside. As another example, the
heating unit 121B may be arranged so as to cover the
bottom portion 143 of the holding portion 140. Further-
more, the heating unit 121B may be configured by a
combination of two or more from among a first heating
unit covering the outer circumference of the holding
portion 140, a blade-like second heating unit, and a
third heating unit covering the bottom portion 143 of
the holding portion 140.

[0039] As another example, the holding portion 140
may comprise an opening/closing mechanism such as
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a hinge for opening/closing part of a casing that forms
the internal space 141. Then, by opening and closing
part of the outer casing, the holding portion 140 may
grip the stick-type substrate 150 that has been inserted
into the internal space 141. In this case, the heating
unit 121B may be provided on the gripping part of the
holding portion 140, and may heat the stick-type sub-
strate 150 while pressing same.

[0040] Furthermore, the flavor inhaler etc. 100B may
additionally include the heating unit 121A, the liquid
guiding portion 122, the liquid storage portion 123, and
the air flow path 180 according to the first configuration
example, and the air outflow hole 182 of the air flow
path 180 may also serve as the air inflow hole to the
internal space 141. In this case, the mixed fluid of the
aerosol generated by the heating unit 121A and air
flows into the internal space 141 and is further mixed
with the aerosol generated by the heating unit 121B,
and reaches the oral cavity of the user.

(Heating profile)

[0041] The control unit 116 controls the operation of
the heating unit 121 based on the heating profile. The
operation of the heating unit 121 is controlled by con-
trolling electrical supply from the power source unit 111
to the heating unit 121. The heating unit 121 heats the
aerosol source contained in the cartridge 120 and fla-
voring cartridge 130, or the stick-type substrate 150
(referred to below as "the stick-type substrate etc.
150"), by using the power supplied from the power
source unit 111.

[0042] The heating profile is control information for
controlling the temperature at which the aerosol source
is heated. The heating profile may be control informa-
tion for controlling the temperature of the heating unit
121. As an example, the heating profile may include a
target value of the temperature of the heating unit 121
(also referred to below as the "target temperature").
The target temperature may vary according to the
elapsed time since the start of heating, in which case
the heating profile includes information defining a time-
series transition of the target temperature. As another
example, the heating profile may comprise a parameter
(hereinafter also referred to as a power supply para-
meter) defining how power is supplied to the heating
unit 121. The power supply parameters include, for ex-
ample, a voltage applied to the heating unit 121, ON/-
OFF of the power supply to the heating unit 121, or a
method of feedback control to be employed. ON/OFF of
the power supply to the heating unit 121 may be con-
sidered as ON/OFF of the heating unit 121.

[0043] The control unit 116 controls operation of the
heating unit 121 so that the temperature of the heating
unit 121 transitions in the same way as the target tem-
perature defined in the heating profile. The flavor tasted
by the user may be varied by controlling operation of
the heating unit 121 based on the heating profile.
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[0044] The temperature control of the heating unit
121 can be realized by known feedback control, for
example. The feedback control is PID control in this
embodiment. The control unit 116 may cause power
from the power source unit 111 to be supplied to the
heating unit 121 in the form of pulses by pulse width
modulation (PWM), for example. In that case, the con-
trol unit 116 can control the temperature of the heating
unit 121 by adjusting the duty ratio of the power pulses
in the feedback control.

[0045] The temperature of the heating unit 121 can
be quantified by measuring or estimating the electrical
resistance value of the heating unit 121 (a heating re-
sistive element constituting the heating unit 121, to be
more precise), for example. This is because the electri-
cal resistance value of the heating resistive element
varies with temperature. The electrical resistance value
of the heating resistive element can be estimated by
measuring the amount of voltage drop at the heating
resistive element, for example. The amount of voltage
drop at the heating resistive element can be measured
by a voltage sensor measuring a potential difference
applied to the heating resistive element. In another ex-
ample, the temperature of the heating unit 121 can be
measured by a temperature sensor such as a thermis-
tor installed near the heating unit 121.

[0046] The period from the start to the end of the
processing to generate an aerosol from the aerosol
source contained in the stick-type substrate 150 etc. is
also referred to hereinafter as a session. In other
words, a session is a period of time during which elec-
trical supply to the heating unit 121 is controlled on the
basis of the heating profile. The beginning of the ses-
sion is the timing at which heating based on the heating
profile is started. The end of the session is a timing at
which a sufficient amount of aerosol is no longer being
generated. The session comprises a preheating period
and an inhalation-possible period following the preheat-
ing period. The inhalation-possible period is the period
of time during which a sufficient amount of aerosol is
expected to be generated. The preheating period is the
period of time during which the aerosol source is
heated before the user inhales, and is the period from
the start of heating until the inhalation-possible period
starts. Heating performed in the preheating period is
also referred to as preheating or preliminary heating.
[0047] Fig. 2 is an explanatory diagram to illustrate
an example of a heating profile which can be imple-
mented in one session. The horizontal axis in the draw-
ing denotes elapsed time from the start of electrical
supply to the heating unit 121, and the vertical axis
denotes temperature of the heating unit 121. The thick
line denotes a heating profile 40 serving as an exam-
ple. The heating profile 40 comprises an initial preheat-
ing period (T0-T2) and an inhalation-possible period
(T2-T8) following the preheating period. By way of ex-
ample, the length of the entire inhalation-possible peri-
od may be around 5 minutes. Note that TO, T1,... T8
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denote time points during the session.

[0048] The preheating period comprises: a tempera-
ture-increase section (TO-T1) during which the tem-
perature of the heating unit 121 is rapidly increased
from ambient temperature HO to a first temperature
H1; and a maintaining section (T1-T2) during which the
temperature of the heating unit 121 is maintained at the
first temperature H1. By rapidly heating the heating unit
121 to the first temperature H1 at the start in this way,
the heat can be sufficiently distributed at an early stage
throughout the stick-type substrate 150 etc., making it
possible to start providing the user with good-quality
aerosol sooner.

[0049] The inhalation-possible period comprises: a
maintaining section (T2-T3) during which the tempera-
ture of the heating unit 121 is maintained at the first
temperature H1; a temperature-reduction section (T3-
T4) during which the temperature of the heating unit
121 is reduced to a second temperature H2; and a
maintaining section (T4-T5) during which the tempera-
ture of the heating unit 121 is maintained at the second
temperature H2. By reducing the temperature of the
heating unit 121, which was increased to the first tem-
perature H1 before, to the second temperature H2 in
this way, the user can be stably provided with the prop-
er inhalation taste for a longer period of time. The sup-
ply of power from the power source unit 111 to the
heating unit 121 may be stopped in the temperature-
reduction section. The inhalation-possible period
further comprises: a temperature increase section (T5-
T6) during which the temperature of the heating unit
121 is gradually increased from the second tempera-
ture H2 to a third temperature H3; a maintaining section
(T6-T7) during which the temperature of the heating
unit 121 is maintained at the third temperature H3; and
a temperature-reduction section (T7-T8) during which
the temperature of the heating unit 121 is allowed to fall
to ambient temperature HO. By once again increasing
the temperature of the heating unit 121 in the latter half
of the inhalation-possible period in this way, it is possi-
ble to inhibit a drop in taste as the aerosol source (or
flavor source; the same hereinafter) contained in the
stick-type substrate 150 etc. decreases, so that the
user can be provided with a very satisfying experience
until the end of the inhalation-possible period.

[0050] As an example, the first temperature H1 may
be 320°C, the second temperature H2 may be 230°C,
and the third temperature H3 may be 260°C. However,
different heating profiles may be designed according to
manufacturer design guidelines, user preferences, and
characteristics of different brands of tobacco articles.
[0051] When the temperature of the heating unit 121
is to be rapidly increased during the session, as in the
heating profile 40, there is a marked increase in the
amount of current output from the power source unit
111 during the rapid temperature increase. When the
amount of current output from the power source unit
111 increases, there is a corresponding increase in vol-
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tage drop in the internal resistance of the power source
unit 111, and the power source voltage also drops sig-
nificantly for a time. The flavor inhaler etc. 100A of this
embodiment utilizes this voltage drop in order to deter-
mine whether there will be, on the next occasion, suffi-
cient power remaining in the power source unit 111
(battery, etc.) for inhalation by the user until the aerosol
source contained in the stick-type substrate 150 etc. is
used up. Note that this voltage drop may also be re-
ferred to below as a "drop voltage".

(Determination of whether inhalation is possible)

[0052] The flavor inhaler etc. 100A according to this
embodiment determines whether there will be, on the
next occasion, sufficient power remaining in the power
source unit 111 (also referred to below as the "battery
etc.") for inhalation by the user until the aerosol source
contained in the stick-type substrate 150 etc. is used
up, based on a difference between a first voltage,
which is the drop voltage at the start of a check period,
and a second voltage, which is the drop voltage at the
end of the check period. "At the end of the check peri-
od" means immediately before the end of the check
period, for example. Furthermore, "when there is a
change to the voltage applied to the heating unit 121
after the start of preheating” may mean "immediately
before there is a change to the voltage applied to the
heating unit 121 after the start of preheating". Firstly, for
example, in the flavor inhaler etc. 100 according to this
embodiment, the voltage applied to the heating unit 121
is 5 V (volts) in the period 0-T3 in fig. 2, a control para-
meter is switched so that the voltage applied to the
heating unit 121 changes from 5 V to 4.5 V in the
following period T3-T4, and the voltage applied to the
heating unit 121 is set at 4.5 V from T4. In this embodi-
ment, the period 0-T3 in which the voltage applied to
the heating unit 121 is 5 V before the switch will be
referred to as the "check period". That is to say, the
"check period" in this embodiment means a period dur-
ing which the value of the voltage applied to the heating
unit 121 is maintained at the start of heating to preheat
the flavor inhaler etc. 100 prior to inhalation. It should
be noted that the voltages applied during the period 0-
T3 and at the time point T4 and onward are not limited
to 5 V and 4.5 V, respectively, and when the power
source is a step-up power source, both applied vol-
tages should have greater values than the power
source unit.

[0053] The flavor inhaler etc. 100A according to this
embodiment determines that there will not be, on the
next occasion, sufficient power remaining in the power
source unit 111 for inhalation by the user until the aero-
sol source contained in the stick-type substrate 150 etc.
is used up, when the difference (potential difference)
between the first voltage, which is the drop voltage at
the start of the check period, and the second voltage,
which is the drop voltage at the end of the check peri-
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od, is equal to or greater than a predefined threshold.
When the battery has sufficient remaining capacity, the
difference in drop voltages at the start of the check
period and at the end of the check period is a value
close to zero. This is because the electrical resistance
value of the heating unit 121 rises as preheating pro-
gresses and the discharge current decreases, and
there is no large difference in the drop voltages at the
start of the check period and at the end of the check
period. Furthermore, the period T3-T4 is a period dur-
ing which the temperature of the heating unit 121 de-
creases, and the voltage applied to the heating unit 121
is shut off during the period T3-T4. This means that if
the determination relating to the difference between the
first voltage and the second voltage is made at the time
point T3, the potential difference can be compared
more correctly than after switching of the applied vol-
tage by taking a measurement at the same applied
voltage as when the first voltage was measured. This
is because load conditions on the battery fluctuate with
different applied voltages, and it is difficult to correctly
determine the drop voltage. Furthermore, the load
tends to be higher when 5 V is applied to the battery
etc. than when 4.5 V is applied at the time point T4 and
onward, so it is also feasible that a voltage drop will be
more likely to occur due to a reduction in the remaining
capacity of the battery etc.

[0054] The "predefined threshold" is 0.05 V, by way
of example. The threshold should be determined while
taking account of noise, etc. Furthermore, the threshold
should be set in accordance with the type of battery
constituting the power source unit 111 (nickel-manga-
nese-cadmium, nickel-hydrogen battery, etc.), the mod-
el (peak current value), and the battery temperature
state, etc. Furthermore, the threshold should be set at
a suitable value based on experiments.

[0055] Fig. 3 is a diagram showing an example of the
drop voltage at the start of the check period and at the
end of the check period. It should be noted that fig. 3
mainly shows the change in voltage applied to the
power source unit 111 during the check period, and part
of the inhalation-possible period is omitted. In the ex-
ample, the drop voltage at the start of the check period
indicated by the solid line arrow is 2.70 V. Furthermore,
the drop voltage at the end of the check period indi-
cated by the broken line arrow is 2.60 V. In this exam-
ple, the difference between the two is therefore 0.1V,
which is greater than the threshold of 0.05 V. In such a
case, the control unit 116 of the flavor inhaler etc. 100
would determine that there will not be, on the next oc-
casion, sufficient power remaining in the power source
unit 111 for inhalation by the user until the aerosol
source contained in the stick-type substrate 150 etc. is
used up. The control unit 116 then controls the notifica-
tion unit 113 to notify the user that inhalation until the
aerosol source contained in the smoking article is used
up will not be possible on the next occasion, i.e., that
charging is required. By this means, the user can
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charge the flavor inhaler etc. 100 beforehand to avoid
a situation such as inhalation not being possible to the
point where the aerosol source contained in the stick-
type substrate 150 etc. is used up, on the next occasion
of inhalation.

[0056] The method of notification may be any method
such as display of a message on a display device,
emission of light from an LED or the like, output of
sound, or vibration. The timing at which the notification
is given in this embodiment is at the end of inhalation
(when heating in accordance with the heating profile
has ended (also including where the user has ended
the heating profile partway through)). This is because
the flavor inhaler etc. 100A is often positioned close to
the user’s face during inhalation, and it could be difficult
for the user to notice the notification if it were given
during inhalation. However, this is not limiting. For ex-
ample, the notification may be given immediately after
the determination processing relating to inhalation on
the next occasion at the end of the check period, or
during subsequent user inhalation.

[0057] It should be noted that in this embodiment, it is
determined whether or not inhalation is possible on the
next occasion based on the difference in drop voltages
at the start of the check period and at the end of the
check period, but instead of this, it is also possible to
determine whether or not inhalation is possible on the
next occasion based on a difference between a voltage
immediately before electrical supply to the heating unit
121 is implemented for heating indicated by the singled
dot chain arrow in fig. 3 (this is referred to as the "OCV"
(open-circuit voltage) in the present specification), and
the drop voltage at the end of the check period. In this
case also, the flavor inhaler etc. 100 may determine
that there will not be, on the next occasion, sufficient
power remaining in the power source unit 111 for inha-
lation by the user, when the difference between the
OCYV at the start of the check period and the drop vol-
tage at the end of the check period is equal to or great-
er than a predefined threshold.

(Flowchart)

[0058] Fig. 4 is a flowchart showing an example of a
processing flow implemented by the flavor inhaler etc.
100 according to this embodiment.

[0059] The control unit 116 first of all determines
whether the current timing is the start of the check per-
iod (step S102). For example, the control unit 116 im-
plements processing for electrical supply to the heating
unit 121 (a command or control, etc. or signal control,
etc.), in order to start preheating based on the heating
profile. The control unit 116 can determine that the time
of implementation of this processing is the start of the
check period.

[0060] When the control unit 116 has determined that
the current timing is the start of the check period (step
S102: Yes), the control unit 116 measures the first vol-



15 EP 4 825 238 A1 16

tage which is the drop voltage at the start of the check
period (step S104). More specifically, for example, the
control unit 116 performs control so that a current flows
to the heating unit 121 for a given period before the
start of preheating, and measures the voltage (first vol-
tage) of the heating unit 121 at that time. The control
unit 116 then starts preheating.

[0061] After this, the control unit 116 determines
whether the current timing is the end of the check peri-
od (step S106). "The end of the check period" also
includes immediately before the end of the check peri-
od. For example, when the control unit 116 has deter-
mined that the current timing is immediately before a
change to the voltage applied to the heating unit 121
after the start of preheating, this may be determined as
immediately before the end of the check period. The
manner in which the voltage applied to the heating unit
121 is changed is set in the heating profile, so the con-
trol unit 116 can determine whether the current timing is
immediately before the change to the voltage applied
(immediately before the end of the check period) by
referring to the heating profile. Step S106 is repeated
(step S106: No) until the control unit 116 determines
that the current timing is the end of the check period.
When the control unit 116 has determined that the cur-
rent timing is the end of the check period (step S106:
Yes), the control unit 116 measures the second voltage
which is the drop voltage at the end of the check period
(step S108). More specifically, the control unit 116 per-
forms control so that a current flows to the heating unit
121 for a given period at the end of the check period
(time point T3), and measures the voltage (second vol-
tage) of the heating unit 121 at that time. Furthermore,
the given period for which the current flows to the heat-
ing unit 121 at this time is preferably the same period
as for when the first voltage is measured in step S104.
[0062] The control unit 116 determines whether the
difference between the first voltage measured in step
S104 and the second voltage measured in step S108 is
equal to or greater than a predefined threshold (step
S110). If this difference is less than the threshold (step
S110: No), the control unit 116 determines that there
will be, on the next occasion, sufficient power remain-
ing in the power source unit 111 for inhalation by the
user until the aerosol source contained in the stick-type
substrate 150 etc. is used up, and then terminates the
processing. Meanwhile, if this difference is equal to or
greater than the threshold (step S110: Yes), the control
unit 116 determines that there will not be, on the next
occasion, sufficient power remaining in the power
source unit 111 for inhalation by the user until the aero-
sol source contained in the stick-type substrate 150 etc.
is used up, and stands by (step S112: No) until inhala-
tion has ended (until heating in accordance with the
heating profile has ended (also including where the
user has ended the heating profile partway through)),
and when inhalation is deemed to have ended (step
S112: Yes), the notification unit 113 notifies the user of
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the determination by displaying a message on a display
device, emitting light from an LED, etc., outputting
sound, or vibrating, etc. (step S114).

[0063] In this example, the notification is given to the
user at the end of inhalation (steps S112, S114), but the
notification may equally be given to the user during in-
halation. Furthermore, instead of measuring the first
voltage in step S104 in this example, the control unit
116 may measure the third voltage, which is the voltage
immediately before electrical supply to the heating unit
121 is implemented prior to inhalation, and instead of
determining whether the difference between the first
voltage and the second voltage is equal to or greater
than a predefined threshold in step S110, the control
unit 116 may determine whether the difference between
the third voltage and the second voltage is equal to or
greater than a predefined threshold.

[0064] Fig. 5 is an example of a more specific flow-
chart.

[0065] The control unit 116 measures the first voltage
at the timing of a first voltage drop occurring at the start
of preheating (step S202). After this, the control unit
116 causes the heating unit 121 to start preheating
prior to inhalation, in accordance with the start of heat-
ing in the heating profile (step S204). More specifically,
for example, the control unit 116 performs control so
that a current flows to the heating unit 121 for a given
period before the start of preheating, and measures the
voltage (first voltage) of the heating unit 121 at that
time. The control unit 116 then starts preheating. Next,
the control unit 116 determines whether the current tim-
ing is the time of a change to the voltage applied to the
heating unit 116 after the start of preheating (step
S206). "The time of a change to the voltage applied"
also includes immediately before the change to the vol-
tage applied. The manner in which the voltage applied
to the heating unit 121 is changed is set in the heating
profile, so the control unit 116 can determine whether
the current timing is immediately before the change to
the voltage applied by referring to the heating profile.
When the control unit 116 has determined that the cur-
rent timing is the time of the change to the voltage
applied to the heating unit 116 after the start of preheat-
ing (step S206: Yes), the control unit 116 measures the
second voltage at the timing of a second voltage drop
occurring when there is a change to the voltage applied
(step S208).

[0066] The control unit 116 calculates the difference
between the first voltage measured in step S204 and
the second voltage measured in step S208 (step
S210). The control unit 116 determines whether the
difference calculated in step S210 is equal to or greater
than a predefined threshold (step S212). If this differ-
ence is less than the threshold (step S212: No), the
control unit 116 determines that there will be, on the
next occasion, sufficient power remaining in the power
source unit 111 for inhalation by the user until the aero-
sol source contained in the stick-type substrate 150 etc.
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is used up, and then terminates the processing. Mean-
while, if this difference is equal to or greater than the
threshold (step S212: Yes), the control unit 116 deter-
mines that there will not be, on the next occasion, suffi-
cient power remaining in the power source unit 111 for
inhalation by the user until the aerosol source con-
tained in the stick-type substrate 150 etc. is used up,
and stands by (step S214: No) until inhalation has
ended (until heating in accordance with the heating
profile has ended (also including where the user has
ended the heating profile partway through)), and when
inhalation is deemed to have ended (step S214: Yes),
the notification unit 113 notifies the user of the determi-
nation by displaying a message on a display device,
emitting light from an LED, etc., outputting sound, or
vibrating, etc. (step S216).

[0067] In this example, the notification is given to the
user at the end of inhalation (steps S214, S216), but
the notification may equally be given to the user during
inhalation. Furthermore, instead of measuring the first
voltage in step S204 in this example, the control unit
116 may measure the third voltage, which is the voltage
immediately before electrical supply to the heating unit
121 is implemented prior to inhalation. Then, instead of
calculating the difference between the first voltage and
the second voltage in step S210, the control unit 116
may calculate the difference between the third voltage
and the first voltage. Instead of determining whether
the difference between the first voltage and the second
voltage is equal to or greater than the predefined
threshold in step S212, the control unit may determine
whether the difference between the third voltage and
the second voltage is equal to or greater than the pre-
defined threshold.

[0068] The flavor inhaler etc. 100 according to this
embodiment makes it possible to avoid a situation such
as inhalation being interrupted before the aerosol
source contained in the smoking article has been used
up because of a lack of power, on the next occasion of
inhalation. Furthermore, when the flavor inhaler etc.
100 has a function for determining, at the start of inha-
lation, whether there is sufficient power remaining for
inhalation until the aerosol source contained in the
smoking article is used up, such as disclosed in PTL 1,
the flavor inhaler etc. will need to be charged when the
user is about to start inhaling if the flavor inhaler etc.
100 is not sufficiently charged. In such a case, the user
might have the dissatisfaction of having to wait until the
flavor inhaler etc. is sufficiently charged, despite want-
ing to start inhaling immediately, but this situation can
also be avoided with the flavor inhaler etc. 100 accord-
ing to the embodiment.

[0069] An embodiment of the present invention has
been described thus far, but the present invention is not
limited to the abovementioned embodiment, and it goes
without saying that the present invention may be imple-
mented in various different forms within the scope of
the technical concept thereof.
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[0070] Furthermore, the scope of the present inven-
tion is not limited to the illustrative embodiment de-
picted and described, and also includes all embodi-
ments demonstrating equivalent effects to those in-
tended by the present invention. In addition, the scope
of the present invention is not limited to the combina-
tion of inventive features defined in the claims, and may
be defined by any desired combination of specific fea-
tures among all of the features disclosed.

[0071] It should be noted that the following config-
urations also fall within the technical scope of the pre-
sent invention.

(1) A device, which is a flavor inhaler or an aerosol-
generating device, comprising:

a heating unit for heating a flavor source or an
aerosol source;

a power source unit for applying a voltage to
the heating unit;

a sensor unit for detecting the voltage applied
to the heating unit;

a memory unit for storing a heating profile de-
fining a time-series transition of a target tem-
perature of the heating unit over a session;
and

a control unit for implementing the session in
accordance with the heating profile, wherein
the control unit is configured to:

cause the heating unit to start preheating
prior to inhalation, in accordance with the
start of heating in the heating profile for
the session,

identify a first voltage at the timing of a first
voltage drop occurring at the start of the
preheating, and a second voltage at the
timing of a second voltage drop occurring
when there is a change to the voltage ap-
plied to the heating unit after the start of
the preheating,

calculate a difference between the first
voltage and the second voltage, and
determine whether the difference is equal
to or greater than a predefined threshold.

(2) The device as disclosed in (1) above, further
comprising a notification unit for implementing pro-
cessing to notify a user when the control unit has
determined that the difference between the first
voltage and the second voltage is equal to or great-
er than the predefined threshold.

(3) The device as disclosed in (1) or (2) above,
wherein the notification unit implements the pro-
cessing to notify the user at the end of the inhala-
tion.

(4) The device as disclosed in any of (1) to (3)
above, wherein, instead of determining whether
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the difference between the first voltage and the
second voltage is equal to or greater than the pre-
defined threshold, the control unit determines
whether a difference between a third voltage,
which is the voltage immediately before electrical
supply to the heating unit 121 is implemented prior
to inhalation, and the second voltage, is equal to or
greater than a predefined threshold.

(5) A method for controlling a device, which is a
flavor inhaler or an aerosol-generating device,
comprising: a heating unit for heating a flavor
source or an aerosol source; a power source unit
for applying a voltage to the heating unit; a sensor
unit for detecting the voltage applied to the heating
unit; a memory unit for storing a heating profile
defining a time-series transition of a target tem-
perature of the heating unit over a session; and a
control unit for implementing the session in accor-
dance with the heating profile, wherein the method
comprises:

a step of the control unit causing the heating
unit to start preheating prior to inhalation, in
accordance with the start of heating in the
heating profile for the session;

a step of the control unit identifying a first vol-
tage at the timing of a first voltage drop occur-
ring at the start of the preheating, and a sec-
ond voltage at the timing of a second voltage
drop occurring when there is a change to the
voltage applied to the heating unit after the
start of the preheating;

a step of the control unit calculating a differ-
ence between the first voltage and the second
voltage; and

a step of the control unit determining whether
the difference is equal to or greater than a pre-
defined threshold.

(6) A program for causing a processor of a device,
which is a flavor inhaler or an aerosol-generating
device, comprising: a heating unit for heating a fla-
vor source or an aerosol source; a power source
unit for applying a voltage to the heating unit; a
sensor unit for detecting the voltage applied to the
heating unit; a memory unit for storing a heating
profile defining a time-series transition of a target
temperature of the heating unit over a session; and
a control unit for implementing the session in ac-
cordance with the heating profile, to implement:

a step of causing the heating unit to start pre-
heating prior to inhalation, in accordance with
the start of heating in the heating profile for the
session;

a step of identifying a first voltage at the timing
of a first voltage drop occurring at the start of
the preheating, and a second voltage at the
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timing of a second voltage drop occurring
when there is a change to the voltage applied
to the heating unit after the start of the pre-
heating;

a step of calculating a difference between the
first voltage and the second voltage; and a
step of determining whether the difference is
equal to or greater than a predefined thresh-
old.

REFERENCE SIGNS LIST

[0072]

40... Heating profile
100A, 100B... Flavor inhaler etc.
110... Power supply unit

111A, 111B... Power source unit
112A, 112B... Sensor unit

113A, 113B... Notification unit
114A, 114B... Memory unit

115A, 115B... Communication unit
116A, 116B... Control unit

120... Cartridge

121A, 121B... Heating unit
122... Liquid guiding portion
123... Liquid storage portion
124... Mouthpiece

130... Flavoring cartridge
131... Flavor source

140... Holding portion

141... Internal space

142... Opening

143... Bottom portion

144... Heat insulating portion
150... Stick-type substrate
151... Substrate portion
152... Mouthpiece portion
180... Air flow path

181... Air inflow hole

182... Air outflow hole

Claims

A device, which is a flavor inhaler or an aerosol-
generating device, comprising:

a heating unit for heating a flavor source or an
aerosol source;

a power source unit for applying a voltage to
the heating unit;

a sensor unit for detecting the voltage applied
to the heating unit;

a memory unit for storing a heating profile de-
fining a time-series transition of a target tem-
perature of the heating unit over a session;
and
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a control unit for implementing the session in
accordance with the heating profile, wherein
the control unit is configured to:

cause the heating unit to start preheating
prior to inhalation, in accordance with the
start of heating in the heating profile for
the session,

identify a first voltage at the timing of a first
voltage drop occurring at the start of the
preheating, and a second voltage at the
timing of a second voltage drop occurring
when there is a change to the voltage ap-
plied to the heating unit after the start of
the preheating,

calculate a difference between the first
voltage and the second voltage, and
determine whether the difference is equal
to or greater than a predefined threshold.

The device as claimed in claim 1, further compris-
ing a notification unit for implementing processing
to notify a user when the control unit has deter-
mined that the difference between the first voltage
and the second voltage is equal to or greater than
the predefined threshold.

The device as claimed in claim 1 or 2, wherein the
notification unit implements the processing to notify
the user at the end of the inhalation.

The device as claimed in any one of claims 1 to 3,
wherein, instead of determining whether the differ-
ence between the first voltage and the second vol-
tage is equal to or greater than the predefined
threshold, the control unit determines whether a
difference between a third voltage, which is the
voltage immediately before electrical supply to the
heating unit 121 is implemented prior to inhalation,
and the second voltage, is equal to or greater than
a predefined threshold.

A method for controlling a device, which is a flavor
inhaler or an aerosol-generating device, compris-
ing: a heating unit for heating a flavor source or an
aerosol source; a power source unit for applying a
voltage to the heating unit; a sensor unit for detect-
ing the voltage applied to the heating unit; a mem-
ory unit for storing a heating profile defining a time-
series transition of a target temperature of the
heating unit over a session; and a control unit for
implementing the session in accordance with the
heating profile, wherein the method comprises:

a step of the control unit causing the heating
unit to start preheating prior to inhalation, in
accordance with the start of heating in the
heating profile for the session;
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a step of the control unit identifying a first vol-
tage at the timing of a first voltage drop occur-
ring at the start of the preheating, and a sec-
ond voltage at the timing of a second voltage
drop occurring when there is a change to the
voltage applied to the heating unit after the
start of the preheating;

a step of the control unit calculating a differ-
ence between the first voltage and the second
voltage; and

a step of the control unit determining whether
the difference is equal to or greater than a pre-
defined threshold.

6. A program for causing a processor of a device,

which is a flavor inhaler or an aerosol-generating
device, comprising: a heating unit for heating a fla-
vor source or an aerosol source; a power source
unit for applying a voltage to the heating unit; a
sensor unit for detecting the voltage applied to the
heating unit; a memory unit for storing a heating
profile defining a time-series transition of a target
temperature of the heating unit over a session; and
a control unit for implementing the session in ac-
cordance with the heating profile, to implement:

a step of causing the heating unit to start pre-
heating prior to inhalation, in accordance with
the start of heating in the heating profile for the
session;

a step of identifying a first voltage at the timing
of a first voltage drop occurring at the start of
the preheating, and a second voltage at the
timing of a second voltage drop occurring
when there is a change to the voltage applied
to the heating unit after the start of the pre-
heating;

a step of calculating a difference between the
first voltage and the second voltage; and

a step of determining whether the difference is
equal to or greater than a predefined thresh-
old.
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[Fig. 1A]
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[Fig. 1B]
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]

( Start )

S102 <
\

Start of check
period? No

Yes

S104
ra

Measure first voltage

»n

End of check
period?

Yes

S106

No

S108
s

Measure second voltage

4 S110
Difference equal
fo or greater than threshold? No

5112 Jes
y
No
Yes
S114
Notify user f

End

17



EP 4 825 238 A1

[Fig. 5]
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