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(57) An inhalation component generating device in-
cludes: a power supply; a load that evaporates or atom-
izes an inhalation component source by power from the
power supply; and a control circuit that performs control
based on an output of a temperature sensor. The control
circuit performs: a process (a) of calculating power supply

temperature on the basis of the output of the temperature
sensor; and a process (b1) of determining whether the
power supply temperature is in a first temperature range,
and performing deterioration diagnosis on the power sup-
ply only in a case where the power supply temperature
is in the range.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an inhalation
component generating device, a control circuit, and a
control method and a control program of the inhalation
component generating device, and particularly, to an in-
halation component generating device, a control circuit,
and a control method and a control program of the inha-
lation component generating device capable of perform-
ing deterioration diagnosis on a power supply at an ap-
propriate timing, thereby improving the accuracy of de-
terioration diagnosis.

BACKGROUND ART

[0002] Recently, instead of traditional cigarettes, inha-
lation component generating devices for generating an
inhalation component by evaporating or atomizing a fla-
vor source such as tobacco or an aerosol source have
been proposed. Such an inhalation component generat-
ing devices has a load for evaporating or atomizing a
flavor source and/or an aerosol source, a power supply
for supplying power to the load, a control circuit for per-
forming operation control on the device, and so on.
[0003] With respect to determination on the degree of
battery consumption of such a device, for example, in
Patent Literature 1, a technology for determining whether
battery exchange is necessary, and the like on the basis
of the amount of change in voltage during discharge is
disclosed. Also, in Patent Literature 2, a method of ap-
propriately determining whether to perform charging of
the battery of an aerosol generating device, and what
charging rate charging will be performed at, and so on,
on the basis of the ambient temperature of a charging
device is disclosed.

[Patent Literature 1] JP-A-2017-514463
[Patent Literature 2] JP-A-2017-518733

[0004] Patent Literature 1 discloses the technology for
determining whether battery exchange is necessary by
measuring battery voltage as described above, which is
a technology related to deterioration estimation on a bat-
tery, however in Patent Literature 1, the relation between
performance of deterioration estimation and the range of
temperature is not disclosed at all.
[0005] Also, in Patent Literature 2, a technology for set-
ting some temperature ranges in advance, and determin-
ing to or not to perform charging and performing change
of the charging rate on the basis of the relation with those
temperature ranges is disclosed; however, this technol-
ogy is not focused on the relation between performance
of deterioration estimation and the range of temperature,
either.
[0006] Meanwhile, the inventors of this application
found that it is difficult to discriminate between a decrease

in the output of a power supply attributable to deteriora-
tion of the power supply and a decrease in the output of
the power supply in the case where the temperature of
the power supply is not appropriate, on the basis of ear-
nest examination. On the basis of this knowledge, the
inventors of this application further found that if deterio-
ration diagnosis is performed only in the case where the
temperature of the power supply is within a certain range,
the accuracy of deterioration diagnosis drastically im-
proves. Therefore, an object of the present invention is
to provide an inhalation component generating device, a
control circuit, and a control method and a control pro-
gram of the inhalation component generating device ca-
pable of performing deterioration diagnosis on a power
supply at an appropriate timing, thereby improving the
accuracy of deterioration diagnosis.

SUMMARY OF INVENTION

[0007] According to an aspect of the invention, there
is provided an inhalation component generating device
comprising: a power supply; a load that evaporates or
atomizes an inhalation component source by power from
the power supply; and a control circuit that performs con-
trol based on an output of a temperature sensor, wherein
the control circuit performs: a process (a) of calculating
power supply temperature based on the output of the
temperature sensor; and a process (b) of determining
whether the power supply temperature is in a first tem-
perature range, and performing deterioration diagnosis
on the power supply only in a case where the power sup-
ply temperature is in the range.

(Description of Terms)

[0008] The term "inhalation component generating de-
vice" may mean a device for generating an inhalation
component by evaporating or atomizing a flavor source
such as tobacco or an aerosol source, or may be a single-
housing product, or may be a device consisting of a plu-
rality of components (units) which can be connected to
be used as one product.
[0009] The term "power supply" means a unit for serv-
ing as the source of electric energy, and includes a bat-
tery, a capacitor, and so on. As the battery, for example,
a secondary battery such as a lithium-ion secondary bat-
tery can be used. The secondary battery may be a battery
including a positive electrode, a negative electrode, a
separator separating the positive electrode and the neg-
ative electrode from each other, and an electrolytic so-
lution or an ionic liquid. The electrolyte or the ionic liquid
may be, for example, a solution containing an electrolyte.
In the lithium-ion secondary battery, the positive elec-
trode is made of a positive electrode material such as
lithium oxide, and the negative electrode is made of a
negative electrode material such as graphite. The elec-
trolytic solution may be, for example, an organic solvent
containing a lithium salt. Examples of the capacitor in-
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clude an electric double-layer capacitor and so on. How-
ever, the power supply is not limited to them, and any
other secondary battery such as a nickel-hydride sec-
ondary battery, a primary battery, or the like may be used.
[0010] The term "load" means a component which con-
sumes energy in an electric circuit, and is especially used
in this application to indicate a component for mainly gen-
erating an inhalation component. In the load, a heating
means such as a heat generator is included, and for ex-
ample, an electric resistance heat generator, an induction
heating (IH) means, and so on can be included. Also, a
means for generating an inhalation component by an ul-
trasonic wave, a means for generating an inhalation com-
ponent by a piezoelectric element, an atomizer, and so
on can be included. In the case where the load is referred
to as being a "load group", besides a load for generating
an inhalation component, other components such as an
element for producing light, sound, vibration, or the like
can be included in the load group. In the case where a
communication module and so on are provided, they can
be included in the load group. Meanwhile, a microcom-
puter and so on in an electric circuit are strictly elements
which obtain energy by applying a very small current;
however, in this application, it is assumed that they are
not included in the load group.
[0011] The term "aerosol" means a dispersion of fine
liquid or solid particles in the air.
[0012] With respect to a "deterioration diagnosis func-
tion", in general, examples of battery deterioration in-
clude a decrease in capacity and an increase in resist-
ance. The deterioration diagnosis function may be, for
example, a function of acquiring the voltage value of the
power supply for diagnosis of a decrease in capacity, and
determining whether the acquired value is equal to or
larger than the lower limit value of a predetermined ref-
erence range.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

Fig. 1 is a cross-sectional view schematically illus-
trating the configuration of an inhalation component
generating device according to an embodiment of
the present invention.
Fig. 2 is a perspective view illustrating an example
of the external appearance of the inhalation compo-
nent generating device.
Fig. 3 is a block diagram illustrating an example of
the configuration of the inhalation component gen-
erating device.
Fig. 4 is a cross-sectional view illustrating an exam-
ple of the internal configuration of a cartridge unit.
Fig. 5 is a cross-sectional view illustrating another
example of the internal configuration of the cartridge
unit.
Fig. 6 is a view illustrating the electric circuit of the
inhalation component generating device (in the state

where a power supply unit and the cartridge unit are
connected).
Fig. 7 is a schematic diagram illustrating the cartridge
unit and a charger configured to be attachable to and
detachable from the power supply unit.
Fig. 8 is a view illustrating the electric circuit of the
inhalation component generating device (in the state
where the power supply unit and the charger are
connected).
Fig. 9 is a view illustrating the relation between volt-
age which is applied to a load and an inhaling action.
Fig. 10 is a view schematically illustrating the relation
between the output value of an inhalation sensor and
voltage which is applied to the load.
Fig. 11 is a flow chart illustrating a specific operation
example of the inhalation component generating de-
vice.
Fig. 12 is a view illustrating some temperature rang-
es for power supply temperature and operation con-
trol corresponding thereto.
Fig. 13 is a flow chart illustrating an example of de-
terioration diagnosis.
Fig. 14 is a flow chart illustrating another specific
operation example of the inhalation component gen-
erating device.
Fig. 15 is a flow chart illustrating a sequence which
is performed when temperature is abnormal.
Fig. 16 is a flow chart illustrating a sequence which
is performed during battery deterioration.
Fig. 17 is a flow chart illustrating an example of a
charging operation.

DESCRIPTION OF EMBODIMENTS

[0014] An embodiment of the present invention will be
described below with reference to the drawings. Howev-
er, specific structures and electric circuits to be described
below are merely examples of the present invention, and
the present invention is not necessarily limited to them.
Also, hereinafter, structural parts basically having the
same function will be described with the same reference
symbol or reference symbols corresponding to each oth-
er; however, for ease of explanation, sometimes the ref-
erence symbols will be omitted. Although the configura-
tions of some parts of a device are different between a
certain drawing and other drawings, it should be noted
that they are not essential differences in the present in-
vention and every configuration can be used.

1. CONFIGURATION OF DEVICE

[0015] An inhalation component generating device 100
of the present embodiment includes a power supply unit
110, and a cartridge unit 120 configured to be attachable
to and detachable from the power supply unit, as shown
in Fig. 1 and Fig. 2. In the present embodiment, an ex-
ample in which the power supply unit 110 and the car-
tridge unit 120 are separately configured is shown; how-
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ever, as the inhalation component generating device of
the present invention, they may be integrally configured.
[0016] The overall shape of the inhalation component
generating device 100 is not particularly limited, and may
have various shapes. For example, as shown in Fig. 2,
the inhalation component generating device may be
made such that the overall shape becomes a rod shape.
Specifically, the inhalation component generating device
100 becomes a single rod shape when the power supply
unit 110 and the cartridge unit 120 are connected in the
axial direction. If the overall shape of the device is made
a single rod shape as described above, a user can per-
form inhalation like the user smokes a traditional ciga-
rette. In the example of Fig. 2, an end part shown on the
right side is an inhalation port part 142, and at the oppo-
site end part, a light emitting unit 40 for emitting light
according to the operation state of the device and so on
is provided. The inhalation component generating device
may be configured such that the user attaches a mouth-
piece (not shown in the drawings) to the inhalation port
part 142 for use and perform inhalation. The specific di-
mensions of the device are not particularly limited, and
as an example, the diameter may be about 15 mm to 25
mm, and the total length may be about 50 mm to 150
mm, such that the user can use the device with a hand.

(POWER SUPPLY UNIT)

[0017] The power supply unit 110 includes a case
member 119, a power supply 10 installed in the case
member, an inhalation sensor 20, a control circuit 50,
and so on, as shown in Fig. 1. The power supply unit 110
further include a push button 30 and the light emitting
unit 40. However, not all of these individual elements are
necessarily essential components of the inhalation com-
ponent generating device 100, and one or more elements
may be omitted. Also, one or more elements may be pro-
vided in the cartridge unit 120, not in the power supply
unit 110.
[0018] The case member 119 may be a cylindrical
member, and although its material is not particularly lim-
ited, the case member may be made of a metal or a resin.
[0019] The power supply 10 may be a rechargeable
secondary battery such as a lithium-ion secondary bat-
tery or a nickel hydride battery (Ni-MH). The power supply
10 may be a primary battery or a capacitor instead of a
secondary battery. The power supply 10 may be a power
supply provided in the power supply unit 110 so as to be
exchangeable, or may be a power supply built in the pow-
er supply unit by assembling. The number of power sup-
plies 10 may be one or more.
[0020] The inhalation sensor 20 may be a sensor for
outputting a predetermined output value (for example, a
voltage value or a current value), for example, according
to the flow and/or flow rate of gas which passes there.
This inhalation sensor 20 is used to detect a user’s puffing
action (inhaling action). As the inhalation sensor 20, var-
ious sensors can be used, and for example, a capacitor

microphone sensor, a flow sensor, or the like can be
used.
[0021] The push button 30 is a button which can be
operated by the user. Although the button is referred to
as the push button, the button is not limited to a compo-
nent having a button part which moves when it is pushed,
and may be an input device such as a touch button. The
arrangement position of the push button 30 also is not
particularly limited, and the push button may be provided
at an arbitrary position on the housing of the inhalation
component generating device 100. As an example, the
push button 30 may be provided on the side surface of
the case member 119 of the power supply unit 110 such
that the user can easily operate it. A plurality of push
buttons 30 (input devices for receiving inputs from the
user) may be provided.
[0022] The light emitting unit 40 includes one or more
light sources (for example, LEDs), and is configured to
emit light in a predetermined pattern at a predetermined
timing. For example, in an embodiment, it is preferable
that the light emitting unit be configured to emit light in a
plurality of colors. Examples of the functions of the light
emitting unit 40 include a function of notifying the user of
the operation status of the device, a function of notifying
the user of occurrence of an abnormality if the abnormal-
ity occurs, and so on. Also, in consideration of those func-
tions, as a notifying device which is provided in the inha-
lation component generating device 100, besides the
light emitting unit, for example, one of a vibration device
for producing vibration, an audio device for producing
sound, a display device for displaying predetermined in-
formation, and so on, or a combination of them may be
used. As an example, the light emitting unit 40 may be
provided at an end part of the power supply unit 110. In
the inhalation component generating device 100, if the
light emitting unit 40 provided at the opposite end part to
the end part where the inhalation port part 142 is provided
emits light according to a user’s puffing action, the user
can easily inhale an inhalation component like the user
smokes a traditional cigarette.
[0023] Fig. 3 is a block diagram illustrating an example
of the configuration of the inhalation component gener-
ating device. As shown in Fig. 3, the inhalation compo-
nent generating device 100 includes a temperature sen-
sor 61, a voltage sensor 62, and so on, besides the
above-mentioned components.
[0024] The temperature sensor 61 is a sensor for ac-
quiring or estimating the temperature of a predetermined
object provided in the inhalation component generating
device 100. The temperature sensor 61 may be a sensor
for measuring the temperature of the power supply 10,
or may be a sensor for measuring the temperature of an
object different from the power supply 10. Also, instead
of preparing a dedicated temperature sensor, for exam-
ple, a temperature detector assembled in a predeter-
mined component of the electric circuit may be used. A
specific process based on the output of the temperature
sensor 61 will be described below. As the temperature
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sensor 61, for example, a thermistor, a thermocouple, a
resistance thermometer, an IC temperature sensor, or
the like can be used; however, the temperature sensor
is not limited thereto. The number of temperature sensors
61 is not limited to one, and may be two or more.
[0025] The voltage sensor 62 is a sensor for measuring
power supply voltage as an example. A sensor for meas-
uring predetermined voltage other than the voltage of the
power supply may be provided. A specific process based
on the output of the voltage sensor 62 will be described
below. The number of voltage sensors 62 also is not lim-
ited to one, and may be two or more.
[0026] The inhalation component generating device
100 may further include a radio communication device
(not shown in the drawings) and/or a communication port
(not shown in the drawings) for making a connection with
an external device possible, and so on according to the
needs. For example, the inhalation component generat-
ing device may be configured such that information on
the status of the power supply, information on inhalation,
and so on can be transmitted to an external device via
them.

(CARTRIDGE UNIT)

[0027] The cartridge unit 120 is a unit having an inha-
lation component source therein, and includes a case
member 129, a reservoir 123, a flavor unit 130, a load
125 for evaporating or atomizing the inhalation compo-
nent source, and so on, as shown in Fig. 1 and Fig. 4.
However, not all of the above-mentioned elements are
necessarily essential components of the inhalation com-
ponent generating device 100. Particularly, in the present
embodiment, an example in which both of the reservoir
123 for generating an aerosol and the flavor unit 130 for
generating a flavor component (to be described below in
detail) are provided will be described; however, only one
of them may be provided.
[0028] According to the general function of the car-
tridge unit 120, as an example, first, as a first stage, an
aerosol source contained in the reservoir 123 is evapo-
rated or atomized by the operation of the load 125. Sub-
sequently, as a second stage, the generated aerosol
flows in the flavor unit 130, such that a smoking flavor
component is added, and is finally inhaled by the mouth
of the user.
[0029] The case member 129 (see Fig. 4) may be a
cylindrical member, and although its material is not par-
ticularly limited, the case member may be made of a met-
al or a resin. The cross section shape of the case member
129 may be the same as that of the case member 119
of the power supply unit 110. It has been described that
the cartridge unit 120 can be connected to the power
supply unit 110. Specifically, as an example, a connec-
tion part 121 provided at one end of the cartridge unit
120 may be physical connected to a connection part 111
provided at one end of the power supply unit 110. In Fig.
4, the connection part 121 is shown as a screw part;

however, the present invention is not necessarily limited
thereto. Instead of a connection using the screw parts,
the connection part 111 and the connection part 121 may
be magnetically joined. When the connection parts 111
and 121 are connected, the electric circuit in the power
supply unit 110 and the electric circuit in the cartridge
unit 120 may be electrically connected (which will be de-
scribed in detail).
[0030] Inside the connection part 121, as shown in Fig.
4, a cylindrical member to form an inflow hole for intro-
ducing air into the unit is provided so as to extend in the
axial direction of the case member 129. Also, at the con-
nection part 121, one or more holes 121b are formed so
as to extend in the radial direction, such that the outside
air can be introduced through the hole 121b. The inflow
hole may be formed in the connection part 111 of the
power supply unit 110, not in the connection part 121 of
the cartridge unit 120. Alternatively, inflow holes may be
provided in both of the connection part 111 of the power
supply unit 110 and the connection part 121 of the car-
tridge unit 120.
[0031] The reservoir 123 is a storage member for stor-
ing the aerosol source which is liquid at room tempera-
ture. The reservoir 123 may be a porous member which
is made of a material such as a resin web. As the aerosol
source, a source which is solid at room temperature also
can be used. Herein, the form in which the aerosol source
is stored in the reservoir 123 will be mainly described;
however, in the reservoir 123, a flavor source may be
stored.
[0032] As the aerosol source, for example, a polyhydric
alcohol called glycerin or propylene glycol, water, and so
on can be used. The aerosol source may not contain any
flavor component. Alternatively, the aerosol source may
contain a tobacco raw material or an extract separated
from a tobacco raw material, which emits a smoking flavor
component when it is heated.
[0033] As an example, the load 125 may be a heating
element such as a heater, an ultrasonic element for gen-
erating, for example, fine droplets by an ultrasonic wave,
or the like. Examples of the heating element include a
heating resistor (for example, a heating wire), a ceramic
heater, an induction heating type heater, and so on. How-
ever, the load 125 may be a load for generating the flavor
component from the flavor source.
[0034] The structure around the reservoir 123 will be
described in more detail. In the example of Fig. 4, a wick
122 is provided so as to be in contact with the reservoir
123, and the load 125 is provided so as to surround a
part of the wick 122. The wick 122 is a member for sucking
the aerosol source from the reservoir 123 using capillar-
ity. The wick 122 may be, for example, glass fiber, a po-
rous ceramic, or the like. When the part of the wick 122
is heated, the aerosol source stored therein is evaporated
or atomized. Also, in an embodiment in which a flavor
source is stored in the reservoir 123, the flavor source is
evaporated or atomized.
[0035] In the example of Fig. 4, as the load 125, a heat-
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ing wire formed in a spiral shape is provided. However,
the load 125 is not necessarily limited to a specific shape
as long as it can generate the inhalation component, and
can be formed in an arbitrary shape.
[0036] The flavor unit 130 is a unit having the flavor
source stored therein. As a specific configuration, various
configurations can be used, and the flavor unit is not par-
ticularly limited. For example, as the flavor unit 130, an
exchangeable cartridge may be provided. In the example
of Fig. 4, the flavor unit 130 has a cylindrical member 131
in which the flavor source is filled. More specifically, this
cylindrical member 131 includes a film member 133 and
a filter 132.
[0037] The flavor source is configured with a raw ma-
terial piece which is a plant material and adds a smoking
flavor component to the aerosol. As the raw material
piece which constitutes the flavor source, a compact
made by forming the tobacco material such as shredded
tobacco or a tobacco raw material into a grain shape can
be used. Alternatively, as the flavor source, a compact
made by forming the tobacco raw material into a sheet
shape may be used. Also, the raw material piece to con-
stitute the flavor source may be configured with a plant
(such as mint or a herb) other than tobacco. To the flavor
source, a flavoring agent may be added.
[0038] In the present embodiment, inside the cartridge
unit 120, a breaking unit 127a is provided, as shown in
Fig. 4, such that the film member 133 of the flavor unit
130 can be broken by the breaking unit 127a. Specifically,
the breaking unit 127a is a cylindrical hollow noodle, and
is configured so as to be able to stick its leading end side
into the film member 133. The breaking unit 127a may
be held by a partition member 127b for separating the
cartridge unit 120 and the flavor unit 130. The partition
member 127b is, for example, a polyacetal resin. When
the breaking unit 127a and the flavor unit 130 are con-
nected, one flow path is formed inside the cartridge unit
120, and the aerosol, air, and so on flows in the flow path.
[0039] Specifically, as shown in Fig. 4, the flow path is
composed of an inflow hole 121a formed in the reservoir
123, an inner passage 127c connected thereto, a pas-
sage in the breaking unit 127a, a passage in the flavor
unit 130, and an inhalation hole 141 (to be described
below in detail). Also, in an embodiment, it is preferable
that a mesh having such a density that the flavor source
can not pass through it be provided inside the breaking
unit 127a which is a hollow noodle. The inhalation com-
ponent generating device 100 may include the inhalation
port part 142 having the inhalation hole 141 formed for
the user to inhale the inhalation component. The inhala-
tion port part 142 may be configured to be attachable to
and detachable from the inhalation component generat-
ing device 100, or may be configured integrally with the
inhalation component generating device so as not to be
separable.
[0040] Also, the flavor unit may be, for example, a unit
having a structure as shown in Fig. 5. A flavor unit 130’
has a flavor source contained in a cylindrical member

131’, and a film member 133’ provided at one open end
of the cylindrical member 131’, and a filter 132’ provided
at the other open end. The cylindrical member 131’ may
be provided in the cartridge unit 120 so as to be ex-
changeable. The other structural parts of Fig. 5 are the
same as those of Fig. 4, so a repetitive description thereof
will not be made. Also, in the example of Fig. 5, between
the outer periphery of the cylindrical member 131’ of the
flavor unit 130’ and the inner periphery of the case mem-
ber 129, there is a gap; however, such a gap may not be
formed. In this case, the air which is sucked passes
through the cylindrical member 131’. As the flavor unit
130’, various types of units containing different kinds of
flavor sources may be commercially supplied such that
it is possible to set one in the inhalation component gen-
erating device 100 according to the user’s preference
and perform inhalation. Also, the flavor unit 130’ may be
configured such that when the flavor unit 130’ is connect-
ed to the cartridge unit 120, an end part of the flavor unit
130’ is exposed from the case member 129. According
to this configuration, since the exchangeable flavor unit
130’ serves as the inhalation port part 142, the user can
use the inhalation component generating device 100 in
a sanitary way.

(CONTROL CIRCUIT)

[0041] Referring to Fig. 3 again, the control circuit 50
of the inhalation component generating device 100 may
be a circuit including a processor having a memory and
a CPU (both of which are not shown in the drawings),
various electric circuits, and so on. The processor needs
only to be a component for performing various processes
regardless of its name, and may be a component referred
to, for example, as an MCU (Micro Controller Unit), a
microcomputer, a control IC, a control unit, or the like.
As the control circuit 50, a single control circuit may be
configured to perform control on the functions of the in-
halation component generating device 100, or a plurality
of control circuits may be configured to share in perform-
ing various functions.
[0042] Hereinafter, a configuration in which a charger
200 is provided separately from the inhalation component
generating device 100 will be described as an example.
In this case, in the device, a first control circuit may be
provided, and in the charger, a second control circuit may
be provided, such that predetermined functions can be
performed by the individual control circuits. Meanwhile,
as another configuration example of the inhalation com-
ponent generating device 100, it also is possible to in-
corporate a charger function in the main body of the de-
vice, and in this case, a single control circuit may be con-
figured. Like this, in the present embodiment, according
to the physical configuration of the device and so on, a
plurality of control circuits may be configured, and how
to divide up a variety of control among the control circuits
can be appropriately changed.
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(ELECTRIC CIRCUIT CONFIGURATION)

[0043] An example of the specific circuit configuration
of the inhalation component generating device 100 of the
present embodiment will be described below with refer-
ence to the drawings. As shown in Fig. 6, as the entire
electric circuit of the inhalation component generating
device 100, the circuit in the power supply unit 110 and
the circuit in the cartridge unit 120 are provided such that
they can be connected.
[0044] In the circuit of the cartridge unit 120, the load
125 is provided, and both ends of the load 125 are con-
nected to a pair of electric terminals 121t. In the present
embodiment, the pair of electric terminals 121t constitute
the connection part 121 in terms of electric connection.
[0045] As the circuit of the power supply unit 110, a
control unit (a control IC) 50A, the power supply 10, a
protection circuit 180, a first switch 172, a second switch
174, and so on are provided. As schematically shown in
Fig. 7, the circuit of the power supply unit is configured
such that to the circuit of the power supply unit 110, the
circuit of the cartridge unit 120 described above is con-
nected, and the circuit of the charger 200 (to be described
below in detail) also can be connected.
[0046] Referring to Fig. 6 again, in the circuit of the
power supply unit 110, the high potential side of the power
supply 10 and the control unit 50A are connected via a
path 110a, a path 110b, and a path 110c. The path 110a
connects the high potential side of the power supply 10
and a node 156, and the path 110b connects the node
156 and a node 154, and the path 110c connects the
node 154 and the control unit 50A. From the node 154,
a path 110d is drawn, and by the path 110d, the node
154 and the protection circuit 180 are connected. On the
path 110d, the two switches 172 and 174 are provided.
[0047] Between the part of the path 110a connected
to the high potential side of the power supply 10 and the
protection circuit 180, a resistor 161 is provided. On the
path 110b, a first resistor 150 is provided, and on the
path 110c, a second resistor 152 is provided. In this ex-
ample, moreover, one of a pair of electric terminals lilt is
connected to the node 156, and the other is connected
to the node 154. Also, the control unit 50A and a part of
the path 110d between the second switch 174 and the
protection circuit 180 are connected by a path 110e, and
on this path 110e, a resistor 162 is provided. The protec-
tion circuit 180 and the path 110a also are connected by
a path 110f, and on this path 110f, a capacitor 163 is
provided. In an embodiment, it is preferable that the re-
sistance values of the first resistor 150 and the second
resistor 152 be known, although the present invention is
not limited thereto. The first resistor 150 may be a resistor
known to the control unit 50A and an external unit. Sim-
ilarly, the second resistor 152 may be a resistor known
to the control unit 50A and the external unit. Also, the
electric resistance value of the first resistor 150 and the
electric resistance value of the second resistor 152 may
be the same.

[0048] The first switch 172 electrically connects and
disconnects the power supply 10 and the load 125. The
first switch 172 may be configured with, for example, a
MOSFET. The first switch 172 may be a switch serving
as a so-called discharging FET. The switching of the first
switch 172 is controlled by the control unit 50A. Specifi-
cally, if the first switch 172 is closed (i.e. it is turned on),
power is supplied from the power supply 10 to the load
125; whereas if the switch 172 is opened (i.e. it is turned
off), power is not supplied.
[0049] Switching of the first switch 172 may be control-
led such that PWM (Pulse Width Modulation) on the load
125 is performed. However, instead of PWM control,
PFM (Pulse Frequency Modulation) control may be per-
formed. The duty ratio for PWM control and the switching
frequency for PFM control may be adjusted according to
various parameters such as the voltage value of the pow-
er supply 10. The specific circuit configuration related to
the first switch 172 is not necessarily limited to a config-
uration to be described below, and may include a para-
sitic diode. This parasitic diode may be configured such
that when any external unit such as the charger is not
connected, the direction in which the current from the
power supply 10 flows into the parasitic diode via the
node 154 becomes the reverse direction.
[0050] The second switch 174 is electrically connected
to the node 154 via the first switch 172. The second switch
174 also may be configured with, for example, a MOS-
FET, and be controlled by the control unit 50A. Specifi-
cally, the second switch 174 may be able to transition
between an open state for shutting off the current from
the low potential side of the power supply 10 to the high
potential side and a closed state for flowing the current
from the low potential side of the power supply 10 to the
high potential side. Also, the second switch 174 may in-
clude a parasitic diode in which the direction in which the
current for charging the power supply 10 flows becomes
the reverse direction.
[0051] In the above-described circuit configuration, the
current from the power supply 10 mainly passes through
the node 156, the load 125, the node 154, and the switch
172 in the order, and flows back to the power supply 10,
whereby the load 125 is heated. Also, a part of the current
from the power supply 10 passes through the resistor
150. Therefore, if the resistance value of the resistor 150
is set to be significantly larger than the resistance value
of the load 125, it is possible to suppress the loss from
being caused by the current flowing in the resistor 150.

(CIRCUIT CONFIGURATION OF CHARGER)

[0052] Now, an example of the specific circuit config-
uration of the charger 200 side will be described below
with reference to Fig. 8. Also, in Fig. 8, the circuit config-
uration of the power supply unit 110 side is the same as
that of Fig. 6.
[0053] The outer shape of the charger 200 is not lim-
ited, and can be set to an arbitrary shape. As an example,
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the charger 200 may have a shape similar to a USB (Uni-
versal Serial Bus) memory having a USB terminal which
can be connected to a USB port. As another example,
the charger 200 may have a cradle shape for holding the
power supply unit, or a case shape for storing the power
supply unit. In the case of configuring the charger 200 in
the cradle shape or the case shape, it is preferable that
an external power supply 210 be installed inside the
charger 200 and the charger have such size and weight
that the user can carry the charger.
[0054] As shown in Fig. 8, as the circuit of the charger
200, a charging control unit (a charging control IC) 250,
an inverter 251 for converting AC to DC, a converter 253
for stepping up or down the output voltage of the inverter
251, and so on are provided. The charger 200 may a
charger including a charging power supply 210 provided
therein for supplying charging power, or may use another
device or a commercial power supply as an external pow-
er supply. Also, in the case where the charging power
supply 210 is provided inside the charger 200 and outputs
direct current, the inverter 251 may be omitted. Moreover,
in the charger 200,a current sensor 230 for reading the
value of charging current which is supplied to the power
supply 10, and a voltage sensor 240 for acquiring the
voltage difference between a pair of electric terminals
211t (connection parts 211) are provided. The voltage
sensor 240 may be configured to be able to acquire the
voltage value which is applied to the first resistor 150, in
cooperation with the control circuit 50 and the switches
172 and 174.
[0055] The charging control unit 250 may be a unit hav-
ing one or more functions including, for example, detec-
tion of a connection of the power supply unit 110, deter-
mination on the type of a connection object, and charging
control based on the output value of the current sensor
and/or the output value of the voltage sensor. However,
instead of the charger 200, the control unit 50A of the
inhalation component generating device 100 may be con-
figured to perform one or more of those functions. The
details of the above-mentioned functions will be de-
scribed below.

2. OPERATION CONTROL

[0056] Examples of the functions of the inhalation com-
ponent generating device 100 include the followings.

(a1) Power Supply Control
(a2) Light Emission Control
(a3) Operation Control based on Temperature of
Power Supply
(a4) Deterioration Diagnosis Function
(b1) Detection of Connection of Charger
(b2) Charging control

[0057] Hereinafter, these functions will be described in
the order.

(a1) Power Supply Control

[0058] The control circuit 50 has a function of perform-
ing an operation of supplying power to the load 125 on
the basis of a request signal from a request sensor. The
request sensor means a sensor capable of outputting,
for example, a signal for requesting the operation of the
load 125, namely, the sensor which outputs a generation
request of an inhalation component. Specifically, the re-
quest sensor may be, for example, the push button 30
which can be pushed by the user, or the inhalation sensor
20 for detecting an inhaling action of the user. In other
words, the control circuit 50 may be configured to perform
a predetermined operation in response to pushing of the
push button 30 and/or in response to the detection result
of the inhalation sensor 20. The value related to the
amount of operation of the load 2 may be measured by
a predetermined counter.
[0059] With respect to end of power supply, the follow-
ing control may be performed. In other words, the control
circuit 50 determines whether the end timing of power
supply to the load 125 has been detected, and ends the
power supply in the case where the end timing has been
detected. The control circuit 50 may measure the value
related to the amount of operation of the load 125 (such
as at least one of the amount of power supplied to the
load, the operation time of the load, the consumption of
the inhalation component source, and so on). More spe-
cifically, the end timing of power supply may be a timing
when the inhalation sensor 20 has detected the end of
an operation for using the load. For example, the end
timing may be a timing when the end of an inhaling action
of the user has been detected. Also, if release of the push
button 30 from pushing is detected, power supply may
be ended.
[0060] Also, end of power supply based on a cutoff
time may be performed. In other words, at a timing when
a predetermined cutoff time has passed in the course of
power supply, power supply may be ended. In order to
realize control based on a cutoff time, a cutoff time (in a
range between 1.0 sec and 5.0 sec, preferably between
1.5 sec and 3.0 sec, and more preferably between 1.5
sec and 2.5 sec) determined on the basis of the time
required for a general user to perform one inhaling action
may be set.
[0061] An example of the cutoff time will be described
in brief with reference to Fig. 9. The horizontal axis rep-
resents time, and the upper part shows change in the
inhalation amount, and the lower part shows a discharge
FET signal (corresponding to the waveform of the voltage
which is applied to the load). In this example, first, when
it is determined on the basis of the output of the inhalation
sensor 20 (the inhalation amount or the inhalation speed)
that inhalation has been started, power supply to the load
is started. In Fig. 9, a time t2 is a timing when inhalation
ends. In the case of using the cutoff time, although com-
pletion of inhalation is actually determined at the time t2,
after the predetermined cutoff time (here, a time t1) pass-
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es, power supply is forcibly ended. If the cutoff time is
set as described above, it is possible to reduce variation
in the amount of aerosol generation whenever power is
supplied. Therefore, it is possible to improve user’s aer-
osol inhalation experience. Also, since continuous power
supply to the load 125 for a long time is suppressed, it is
possible to extend the life of the load 125.
[0062] Also, the control circuit 50 may be configured
to be able to acquire values related to the amount of
operation of the load during one puffing action and derive
the cumulative value of the acquired values. In other
words, the control circuit measures the amount of power
supply to the load, the operation time of the load, and so
on during one puffing action. As the operation time may
be the sum of times when a power pulse is applied. Also,
the control circuit may be configured to be able to meas-
ure the amount of inhalation component source con-
sumed by one puffing action. The consumption of inha-
lation component source can be estimated, for example,
from the amount of power supplied to the load. In the
case where the inhalation component source is liquid,
the consumption of inhalation component source may be
derived on the basis of at least the weight of the inhalation
component source remaining in the reservoir, or may be
derived on the basis of at least the output of a sensor
which measures the height of the liquid level of the inha-
lation component source. The amount of operation of the
load during one puffing action may be derived on the
basis of at least the temperature of the load (for example,
at least one of the highest temperature of the load, the
amount of heat generated by the load, and so on in the
period of the puffing action).
[0063] An additional description of the specific opera-
tion example based on the output of the inhalation sensor
will be made with reference to Fig. 10. Fig. 10 is a view
schematically illustrating the relation between the output
value of the inhalation sensor and the voltage which is
applied to the load. In this example, the control circuit 50
detects whether the output value of the inhalation sensor
is equal to or larger than a first reference value O1, or
not, and in the case where the output value is equal to
or larger than the reference value, the control circuit de-
termines that an inhaling action is being performed. This
timing triggers a power supply request. The control circuit
detects whether the output value of the inhalation sensor
is equal to or smaller than a second reference value O2,
or not, and in the case where the output value is equal
to or smaller than the reference value, the control circuit
determines that it’s the end timing of power supply.
[0064] As an example, the control circuit 50 may be
configured to detect inhalation only in the case where the
absolute value of the output value of the inhalation sensor
is equal to or larger than the first reference value O1.
Since the detection using the second reference value O2
is detection for performing a transition from the state in
which the load is already operating to the state in which
the load is not operating, the second reference value O2
may be smaller than the first reference value O1.

[0065] With respect to the operation of the load, for
example, in the case where the power-supply voltage
value is relatively high, the pulse width during PWM con-
trol may be set to be narrower (see the middle part of the
graph of Fig. 10), and in the case where the power-supply
voltage value is relatively low, the pulse width may be
set to be wider (the lower part of Fig. 10). Basically, the
power-supply voltage value decreases as the charge
amount of the power supply decreases. Therefore, in an
embodiment, it is preferable to adjust the amount of pow-
er according to the power-supply voltage value on all
such occasions. According to this control method, for ex-
ample, it is possible to make the effective value of voltage
(power) to be applied to the load in the case where the
power-supply voltage value is relatively high same or
substantially same as that in the case where the power-
supply voltage value is relatively low. Also, it is preferable
to perform PWM control using a higher duty ratio in the
case where the power-supply voltage value is lower. Ac-
cording to this control method, regardless of the residual
amount of the power supply, it becomes possible to ap-
propriately adjust the amount of aerosol to be generated
during a puffing action. If the amount of aerosol which is
generated during a puffing action is almost uniformized,
it is possible to improve user’s aerosol inhalation expe-
rience.

(a2) Light Emission Control on LED and Others

[0066] The inhalation component generating device of
the present embodiment may be a device which operates
the light emitting unit 40 (see Fig. 1 and so on) as follows.
However, as described above, it also is possible to give
information to the user by a notifying means such as
sound or vibration, instead of light emission. Fig. 11 is a
flow chart illustrating a specific operation example of the
inhalation component generating device 100.
[0067] First, in STEP S101, the control circuit 50 (see
Fig. 3) detects whether inhalation has started. In the case
where start of inhalation has not been detected, the con-
trol circuit repeats STEP S101; whereas in the case
where start of inhalation has been detected, the control
circuit proceeds to STEP S102.
[0068] Next, in STEP S102, the control circuit acquires
the power-supply voltage value Vbatt of the power supply
10, and determines whether the acquired value is larger
than the discharge cutoff voltage value (for example, 3.2
V) of the power supply 10. Since the case where the
power-supply voltage value Vbatt is equal to or smaller
than the discharge cutoff voltage value means the case
where the residual amount of the power supply is not
sufficient, in STEP S122, the control circuit controls the
light emitting unit 40 such that the light emitting unit emits
light in a predetermined mode. Specifically, for example,
the control circuit may control the light emitting unit such
that the light emitting unit blinks red.
[0069] In the case where it is determined in STEP S102
that the residual amount is sufficient since the power-
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supply voltage value Vbatt is larger than the discharge
cutoff voltage value and, subsequently, in STEP S103,
the control circuit determines whether the power-supply
voltage value Vbatt is larger than the discharge cutoff volt-
age, and is equal to or smaller than the value obtained
by subtracting Δ from the full charging voltage, or not.
Also, Δ is a positive value. According to whether the pow-
er-supply voltage value Vbatt is in this range, whether to
perform power supply with the duty ratio of 100% is
switched as will be described below. In the case where
the power-supply voltage value is in the corresponding
range, in STEP S104, power supply with the duty ratio
of 100% is performed. Although not limited, as an exam-
ple, the light emitting unit 40 may be controlled so as to
be turned on in blue (STEP S105).
[0070] Meanwhile, in the case where it is determined
in STEP S103 that the power-supply voltage value Vbatt
is not in the above-mentioned range, subsequently, in
STEP S123, the control circuit determines whether the
power-supply voltage value Vbatt is larger than the value
obtained by subtracting Δ from the full charging voltage,
and is equal to or smaller than the full charging voltage,
or not. If the power-supply voltage value is in this range,
in STEP S124, the control circuit supplies power using
PWM control, thereby realizing constant power control.
[0071] In the present embodiment, in STEP S106, in-
halation time TL is reset to "0", and thereafter, in STEP
S107, Δt is added to the inhalation time TL, whereby the
inhalation time is updated.
[0072] Next, in STEP S108, the control circuit deter-
mines whether the end of the inhalation has been detect-
ed, and in the case where the end of the inhalation has
been detected, the control circuit proceeds to STEP
S109, and stops supply of power to the load. Meanwhile,
even though the end of the inhalation has not been de-
tected, if it is determined in STEP S128 that the inhalation
time TL is equal to or longer than a predetermined upper
limit time, the control circuit proceeds to STEP S109, and
stops supply of power to the load. Then, in STEP S110,
the control circuit turns off the light emitting unit 40.
[0073] In STEP Sill, the cumulative time TA is updated.
In other words, to the cumulative time TA until that mo-
ment, the current inhalation time TL is added, whereby
the cumulative time TA is updated. Next, in STEP S112,
the control circuit determines whether the cumulative
time TA exceeds a predetermined available inhalation
time (for example, 120 sec). In the case where the cu-
mulative time does not exceed the available inhalation
time, the control circuit determines that continuous use
is possible, and returns to the sequence from STEP
S101. Meanwhile, in the case where the cumulative time
TA exceeds the available inhalation time, the control cir-
cuit estimates that the flavor source in the flavor unit 130
or the aerosol source in the reservoir 123 is insufficient
or exhausted, and stops supply of power to the load in
STEP S115 to be described below.
[0074] Meanwhile, in the case where the cumulative
time exceeds the available inhalation time, the control

circuit detects whether inhalation has started, in STEP
S113, and determines whether the inhalation has con-
tinued for a predetermined time (for example, 1.0 sec),
in STEP S114, and if it is determined that the inhalation
has continued for the predetermined time or more, in
STEP S115, the control circuit prohibits supply of power
to the load. In this case, in STEP S116, in order to inform
the above-mentioned power supply prohibition state, the
control circuit controls the light emitting unit such that the
light emitting unit emits light in a predetermined mode
(for example, it blinks blue), and after a predetermined
time passes, in STEP S117, the control circuit withdraws
the power supply prohibition state. However, instead of
elapse of the predetermined time, exchange of the flavor
unit 130 or the cartridge unit 120 with a new one, or re-
filling of the flavor source or the aerosol source may be
used as a condition for withdrawing the power supply
prohibition state in STEP S117.
[0075] According to the series of operations described
above, according to the residual amount of the power
supply, the operation mode of the load is appropriately
changed, and the user can grasp the current operation
state of the inhalation component generating device due
to the light emitting unit 40.

(a3) Operation Control based on Temperature of Power 
Supply

[0076] The inhalation component generating device
100 of the present embodiment may be configured to
determine whether power supply temperature Tbatt is in
a predetermined temperature range, and determine to or
not to perform a predetermined operation on the basis
of the determination result. In Fig. 12, specific examples
of temperature ranges are shown. In this example, a first
temperature range to a fourth temperature range are set.
However, not all of the four, only one, two, or three of
them may be set.
[0077] The first temperature range is a temperature
range related to allowance of diagnosis using SOH (State
of health) representing the healthy state of the power
supply, and has an upper limit temperature T1a and a
lower limit temperature T1b. The specific numeric values
of the upper limit temperature and the lower limit temper-
ature can be appropriately set. Also, the unit of SOH may
be %. In this case, on the assumption that the SOH of a
new device is 100 (%), the SOH when a device has de-
teriorated to such a state that charge and discharge are
difficult may be set to 0 (%). Also, as another example,
as the SOH, a value which is obtained by dividing the
current full charge capacity by the full charge capacity of
a new device may be used.
[0078] The upper limit temperature T1a is not limited
to, and for example, in consideration of the temperature
at which there is a possibility that the structures and/or
compositions of the electrodes and the electrolytic solu-
tion of the power supply might change (or the temperature
at which change becomes remarkable), the temperature
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at which there is a possibility that cracked gas might be
generated (or the temperature at which generation be-
comes remarkable), or the like, the upper limit tempera-
ture may be set to be lower than or equal to the corre-
sponding temperature. If the SOH is acquired at a tem-
perature equal to or higher than the upper limit temper-
ature T1a, since the influence of the temperature is
strong, it is difficult to obtain an adequate deterioration
diagnosis result. As an example, the temperature T1a
may be 60°C. If the temperature range is set as described
above, in a range in which change of the structure of the
power supply and the like do not occur and generation
of cracked gas is suppressed, deterioration diagnosis
can be performed. Therefore, it is possible to obtain an
adequate deterioration diagnosis result.
[0079] For example, in consideration of the tempera-
ture at which there is a possibility that a decrease in the
output attributable to low temperature might become pre-
dominate as compared to a decrease attributable to SOH
(or the temperature at which it becomes remarkable), the
lower limit temperature T1b may be set to be higher or
equal to the corresponding temperature. The tempera-
ture T1b is, for example, 15°C. In general, to acquire
SOH, an index indicating the deterioration of the capacity
of the power supply 10 such as a decrease in the output
is used. Therefore, in a temperature range in which SOH
is not the only cause of the decrease in the output, it is
difficult to obtain an adequate deterioration diagnosis re-
sult. In other words, if deterioration diagnosis is allowed
only in the case where the temperature of the power sup-
ply is in the first temperature range which is determined
from the upper limit temperature T1a and the lower limit
temperature T1b, it is possible to minimize the influence
of the temperature of the power supply on the deteriora-
tion diagnosis result. Therefore, it becomes possible to
obtain an adequate deterioration diagnosis result.
[0080] The second temperature range is a temperature
range relates to allowance of discharge of the power sup-
ply, and has an upper limit temperature T2a and a lower
limit temperature T2b. The specific numeric values of the
upper limit temperature and the lower limit temperature
can be appropriately set. For example, the upper limit
temperature T2a may be set on the basis of the same
reference as that for the upper limit temperature T1a of
the first temperature range. As an example, the temper-
ature T2a is 60°C. Also, as another example, the upper
limit temperature T2a may be different from the upper
limit temperature T1a. For example, in consideration of
the temperature at which there is a possibility that the
internal resistance might excessively increase due to co-
agulation of the electrolytic solution or ionic liquid of the
power supply (or the temperature at which the increase
in the internal resistance becomes remarkable), the lower
limit temperature T2b may be set to be higher or equal
to the corresponding temperature. The temperature T2b
may be, for example, -10°C. Since the second tempera-
ture range which is determined from the upper limit tem-
perature T2a and the lower limit temperature T2b is a

range in which the structures and/or compositions of the
electrodes and the electrolytic solution of the power sup-
ply do not change, and coagulation of the electrolytic so-
lution or ionic liquid of the power supply does not occur,
it is possible to improve the safety of the power supply
related to discharge, and the life of the power supply.
[0081] The third temperature range is a temperature
range related to allowance of charging of the power sup-
ply, and has an upper limit temperature T3a and a lower
limit temperature T3b. Similarly to the above-mentioned
ranges, the specific numeric values of the upper limit tem-
perature and the lower limit temperature can be appro-
priately set.
[0082] Although not limited, for example, the upper limit
temperature T3a may be set on the basis of the same
reference as that for the upper limit temperature T1a of
the first temperature range. As an example, the upper
limit temperature T3a is 60°C. Also, as another example,
the upper limit temperature T3a may be different from
the upper limit temperature T1a. For example, in the case
where the power supply is a lithium-ion secondary bat-
tery, there is a possibility that if voltage is applied at low
temperature, metallic lithium might be deposited on the
surface of the negative electrode. In consideration of the
temperature at which there is a possibility that this so-
called electrocrystallization phenomenon might occur (or
the temperature at which electrocrystallization becomes
remarkable), the lower limit temperature T3b may be set
to be higher than or equal to the corresponding temper-
ature. The lower limit temperature T3b is, for example,
0°C. Since the third temperature range which is deter-
mined from the upper limit temperature T3a and the lower
limit temperature T3b is a range in which the structures
and/or compositions of the electrodes and the electrolytic
solution of the power supply do not change, and electro-
crystallization does not occur, it is possible to improve
the safety of the power supply related to charging, and
the life of the power supply.
[0083] The fourth temperature range is a temperature
range related to allowance of quick charging, and has an
upper limit temperature T4a and a lower limit temperature
T4b. Similarly to the above-mentioned ranges, the spe-
cific numeric values of the upper limit temperature and
the lower limit temperature can be appropriately set. Also,
in this specification, quick charging is charging which is
performed at a higher rate as compared to charging which
is allowed in the third temperature range. As an example,
quick charging may be performed at a higher rate which
is two or more times that for charging. As an example,
the rate of quick charging may be 2C, and the rate of
charging may be 1C.
[0084] Although not limited, for example, the upper limit
temperature T4a may be set on the basis of the same
reference as that for the upper limit temperature T1a of
the first temperature range. As an example, the upper
limit temperature T4a is 60°C. Also, as another example,
the upper limit temperature T4a may be different from
the upper limit temperature T1a. For example, in consid-
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eration of the temperature at which deterioration of the
power supply is promoted if charging is performed at a
high rate, the lower limit temperature T4b may be set to
be higher than or equal to the corresponding tempera-
ture. The temperature T4b is, for example, 10°C. Since
the fourth temperature range which is determined from
the upper limit temperature T4a and the lower limit tem-
perature T4b is a range in which the structures and/or
compositions of the electrodes and the electrolytic solu-
tion of the power supply do not change, and deterioration
of the power supply is not promoted. Therefore, it is pos-
sible to improve the safety of the power supply related
to quick charging, and the life of the power supply.
[0085] The first to fourth temperature ranges have
been described above, and the individual temperature
ranges may have the following relations.

(1) With respect to the first temperature range, its
lower limit temperature T1b may be set to be higher
than the lower limit temperature T2b of the second
temperature range. Further, the lower limit temper-
ature T1b may be set to be higher than the lower
limit temperatures T2b to T4b of the second to fourth
temperature ranges. The upper limit temperature
T1a may be set to be the same as or substantially
the same as the upper limit temperatures T2a to T4a
of the other temperature ranges (which means that
the upper limit temperature T1a is in a numeric value
range between values obtained by increasing and
decreasing each comparison object value by 10%,
and this is the same for this specification). Alterna-
tively, the upper limit temperature T1a may be equal
to or higher than the upper limit temperature T2a of
the second temperature range, or may be equal to
or higher than the upper limit temperature T3a of the
third temperature range, or may be equal to or higher
than the upper limit temperature T4a of the fourth
temperature range.
(2) With respect to the second temperature range,
the second temperature range may be set to be wider
than the first temperature range and include the first
temperature range (the case where one range is re-
ferred to as including another range includes the
case where their upper limit temperatures are the
same, or their lower limit temperatures are the same,
and this is the same for this specification). In an em-
bodiment of the present invention, the second tem-
perature range may be set to be wider than the tem-
perature ranges in which the other functions are al-
lowed (in the example of Fig. 12, for example, the
first, third, and fourth temperature ranges).
(3) With respect to the third temperature range, the
third temperature range may be set to be wider than
the first temperature range and include the first tem-
perature range. Also, the third temperature range
may be set to be wider than the fourth temperature
range and include the fourth temperature range.
(4) With respect to the fourth temperature range, the

fourth temperature range may be set to be wider than
the first temperature range and include the first tem-
perature range. In an embodiment of the present in-
vention, the first temperature range may be set to be
narrower than the temperature ranges in which the
other functions are allowed (in the example of Fig.
12, for example, the second to fourth temperature
ranges).

[0086] By the way, in general, SOH diagnosis is per-
formed on the basis of an electric parameter of the power
supply during discharge or during charging. As examples
of the electric parameter, the value of current which the
power supply releases during discharge, the voltage val-
ue which the power supply outputs during discharge, the
current value with which the power supply is charged
during charging, the voltage value which is applied to the
power supply during charging, and so on may be used.
If the first temperature range is set as described above,
each power supply temperature belonging to the first
temperature range necessarily belongs to the second to
fourth temperature ranges. Therefore, in the state where
SOH diagnosis is allowed, at least one of discharge,
charging, and quick charging is allowed at the same time.
Therefore, it is possible to acquire the electric parameter
necessary for SOH diagnosis by any one of discharge,
charging, and quick charging. Therefore, in the state
where SOH diagnosis is allowed, it is possible to perform
SOH diagnosis without any problems. Therefore, the ef-
fectiveness of SOH diagnosis improves.
[0087] Also, the electric parameter which is used in
SOH diagnosis is influenced not only by deterioration of
the power supply but also by the power supply temper-
ature. Therefore, in order to secure the accuracy of SOH
diagnosis, it is preferable to perform SOH diagnosis only
in the case where the power supply temperature belongs
to a temperature range in which the power supply tem-
perature exerts little influence to the electric parameter
which is used in SOH diagnosis.
[0088] As the result of earnest examination of the in-
ventors of this application, it became evident that an ap-
propriate temperature range for SOH diagnosis is nar-
rower than a temperature range in which charging and
discharge are possible without promoting deterioration
of the power supply. Also, it became evident that partic-
ularly, during low temperature, the influence which the
power supply temperature exerts on the electric param-
eter which is used in SOH diagnosis becomes predom-
inate.
[0089] If the first temperature range is set as described
above, power supply temperatures belonging to the sec-
ond to fourth temperature ranges do not necessarily be-
long to the first temperature range. In other words, this
means that there is a temperature range in which even
though charging and discharge are allowed, SOH diag-
nosis is not allowed. If the individual temperature ranges
are set as described above, SOH diagnosis is performed
only in a proper temperature range. Therefore, it is pos-
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sible to improve the accuracy of SOH diagnosis. Partic-
ularly, in the temperature range lower than 15°C, al-
though charging and discharge of the power supply are
allowed in order to suppress deterioration of the power
supply, SOH diagnosis is not allowed in order to secure
the accuracy of SOH diagnosis. This is preferable as an
embodiment of the present invention.
[0090] Also, with respect to charging and discharge, in
general, the influence of discharge on deterioration of
the power supply is less. The difference in the influence
on deterioration of the power supply between charging
and discharge becomes more remarkable as the power
supply temperature lowers. If the second temperature
range is set as described above, it is possible to maximize
the opportunity for charging and discharge while sup-
pressing deterioration of the power supply.
[0091] Also, with respect to charging and quick charg-
ing, in general, the influence of charging on deterioration
of the power supply is less. The difference in the influence
on deterioration of the power supply between charging
and quick charging becomes more remarkable as the
power supply temperature lowers. If at least one of the
third temperature range and the fourth temperature range
is set as described above, it is possible to maximize the
opportunity for charging and quick charging while sup-
pressing deterioration of the power supply.
[0092] Like this, if the first temperature range is appro-
priately set, the accuracy of SOH diagnosis improves,
and it is possible to use the power supply 10 for a longer
time while securing safety. Therefore, energy saving ef-
fect is obtained.
[0093] Also, if the individual temperature ranges are
appropriately set, deterioration of the power supply 10 is
suppressed. Therefore, the life of the power supply 10
lengthens, and energy saving effect is obtained.

(a4) Deterioration Diagnosis Function

[0094] Fig. 13 is a flow chart illustrating an example of
deterioration diagnosis or malfunction diagnosis. In
STEP S201, first, measuring of the power-supply voltage
value Vbatt is performed. The power-supply voltage value
Vbatt can be acquired by the voltage sensor. However, it
should be noted that this flow chart is performed by the
control circuit 50 in response to detecting start of inhala-
tion (see Fig. 3). In other words, in response to the de-
tection of the generation request of the inhalation com-
ponent, the determination whether the power supply tem-
perature Tbatt is in the first temperature range is per-
formed, and the deterioration diagnosis is performed.
[0095] As an example, the power-supply voltage value
Vbatt may be open circuit voltage (OCV) which can be
acquired without electrically connecting the power supply
10 and the load 125. As another example, the power-
supply voltage value Vbatt may be closed circuit voltage
(CCV) which can be acquired by electrically connecting
the power supply 10 and the load 125. As another exam-
ple, as the power-supply voltage value Vbatt, both of the

open circuit voltage and the closed circuit voltage may
be used. In some cases, in order to eliminate the influ-
ence of voltage drop attributable to the electric connec-
tion of the load and change of the internal resistance or
the temperature attributable to discharge, it is preferable
to use the open circuit voltage (OCV) rather than the
closed circuit voltage (CCV). From the closed circuit volt-
age (CCV), the open circuit voltage (OCV) may be esti-
mated.
[0096] Specifically, the acquisition timing of the power-
supply voltage value Vbatt may be a timing when dis-
charge is being performed to supply power to the load,
or may be a timing immediately before discharge, or may
be a timing immediately after discharge. The timing im-
mediately before discharge may be, for example, a period
before start of discharge, for example, a period from 5
msec to 10 msec before discharge until discharge start
time. The timing immediately after discharge may be, for
example, a period from the end of discharge until, for
example, 5 msec to 10 msec passes.
[0097] Also, in the flow of Fig. 13, acquisition of the
power-supply voltage value Vbatt in the course of charg-
ing is not performed; however, in the case where it is
required to acquire the power-supply voltage value Vbatt
in the course of charging, similarly, not only in the course
of charging, but also at the timing immediately before
charging, or at the timing immediately after charging, the
power-supply voltage value Vbatt may be acquired. The
timing immediately before charging may be, for example,
a period from a time before start of charging, for example,
5 msec to 10 msec before start of charging until the charg-
ing start time. The timing immediately after charging may
be, for example, a period from the end of charging until,
for example, 5 msec to 10 msec passes.
[0098] Next, in STEP S202, whether the acquired pow-
er-supply voltage value Vbatt is equal to or smaller than
the upper limit value of a predetermined voltage range,
or not is determined. In the case where the power-supply
voltage value is larger than the upper limit value, the proc-
ess is finished without estimating or detecting deteriora-
tion and malfunction of the power supply. As another ex-
ample, in the case where the power-supply voltage value
is larger than the upper limit value, the process may return
to STEP S201.
[0099] Meanwhile, in the case where the power-supply
voltage value Vbatt is equal to or smaller than the prede-
termined upper limit value, subsequently, in STEP S203,
whether the power-supply voltage value acquired during
the previous inhaling action is equal to or smaller than
the upper limit value of the predetermined voltage range
or not is determined. In the case where the power-supply
voltage value Vbefore acquired during the previous inhal-
ing action is larger than the upper limit value of the pre-
determined voltage range, it is determined that the pow-
er-supply voltage value has become equal to or smaller
than the upper limit value of the predetermined voltage
range for the first time by the latest inhaling action. Next,
in STEP S204, an accumulation counter (ICo) which
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counts the cumulative value of values related with the
amount of operation of the load 125 is set to "0". The
case where the result of STEP S203 is "No" means that
in the period from the previous inhaling action to the cur-
rent inhaling action, the power supply has been charged.
[0100] In the case where the result of STEP S203 is
"Yes", or after the accumulation counter is reset in STEP
S204, subsequently, in STEP S205, whether the power-
supply voltage value Vbatt is smaller than the lower limit
value of the predetermined voltage range is determined.
In the case where the power-supply voltage value Vbatt
is equal to or larger than the lower limit value, in STEP
S206, the sum of values related to the amount of oper-
ation of the load is derived by "ICo = ICo + Co". Co is the
value related to the amount of operation of the load during
the current inhaling action. ICo is the cumulative value
of values related to the amount of operation of the load.
Thereafter, the process is finished without estimating or
detecting deterioration or malfunction of the power sup-
ply.
[0101] In the case where it is determined in STEP S205
that the power-supply voltage value Vbatt is smaller than
the lower limit value of the predetermined voltage range,
subsequently, in STEP S207, whether the value related
to the amount of operation of the load having operated
while the power-supply voltage value Vbatt has been in
the predetermined voltage range, i.e. the cumulative val-
ue ICo is larger than a predetermined threshold is deter-
mined. In the case where the cumulative value ICo is
larger than the predetermined threshold, it is determined
that the power supply is normal, and the process of the
diagnosis function is finished.
[0102] In the case where the cumulative value ICo is
equal to or smaller than the predetermined threshold,
deterioration or malfunction of the power supply 10 is
determined (STEP S208), and the abnormality is notified
the user via the light emitting unit 40 (STEP S209). If
deterioration or malfunction of the power supply is deter-
mined, according to the needs, control may be performed
to make supply of power to the load 125 impossible.
[0103] The deterioration diagnosis function is not lim-
ited to the above-described embodiment, and various
known methods can be used. As an example, in the case
of discharging the power supply 10 in a constant current
mode or in a constant power mode, if the power-supply
voltage significantly lowers, deterioration of the power
supply 10 may be determined. Also, as another example,
in the case of charging the power supply 10, if the power-
supply voltage rises early, deterioration of the power sup-
ply 10 may be determined. Also, as another example, in
the case of charging the power supply 10, if the power-
supply voltage lowers, malfunction of the power supply
10 may be determined. Also, as another example, in the
case of charging or discharging the power supply 10, if
the rate of temperature increase of the power supply 10
is high, deterioration of the power supply 10 may be de-
termined. Also, as another example, if any one of the
cumulative charging amount, cumulative charging time,

cumulative discharge amount, and cumulative discharge
time of the power supply 10 exceeds a threshold, dete-
rioration of the power supply 10 may be determined.

(a5) Example of Operation Control based on Tempera-
ture of Power Supply

[0104] Now, an example of the operation of the inha-
lation component generating device 100 of the present
embodiment will be described with reference to the flow
chart of Fig. 14. This flow chart shows an example of
operation control based on the power supply temperature
Tbatt.
[0105] First, in STEP S301, the inhalation component
generating device 100 determines whether an inhaling
action has been detected, and whether a switch 30 (see
Fig. 1) is on. As described above, the detection of an
inhaling action may be detection based on the output of
the inhalation sensor 20.
[0106] In the case where the result of STEP S301 is
"No", the inhalation component generating device per-
forms STEP S311 and the subsequent steps. This will
be described below. Meanwhile, in the case where the
result of STEP S301 is "Yes", a user’s aerosol generation
request is detected. Next, in STEP S302, the inhalation
component generating device calculates the power sup-
ply temperature Tbatt. As described above, the calcula-
tion of the power supply temperature Tbatt may be a proc-
ess of detecting the temperature of the power supply 10
by a temperature sensor and obtaining the power supply
temperature on the basis of the output of the temperature
sensor, or may be a process of estimating the power
supply temperature on the basis of a value related to the
temperature of the power supply, or may be a process
of detecting the temperature of an object other than the
power supply by a temperature sensor and estimating
the power supply temperature on the basis of the output
of the temperature sensor. The calculation of the power
supply temperature is not limited to specific means, and
any means can be used as long as it can acquire or es-
timate the current temperature of the power supply.
[0107] After STEP S302, in STEP S303, the inhalation
component generating device 100 determines whether
the power supply temperature Tbatt is in the second tem-
perature range. As an example, the inhalation compo-
nent generating device determines whether the power
supply temperature is included in the range of -10°C <
Tbatt ≤ 60°C.
[0108] In the case where Tbatt is not in the range (the
case where the result of STEP S302 is "No"), the inha-
lation component generating device performs a se-
quence for the case where the temperature is abnormal
(STEPS S381 and S382). This will be described below.
[0109] Meanwhile, in the case where Tbatt is in the
range (the case where the result of STEP S302 is "Yes"),
subsequently, in STEP S304, the inhalation component
generating device 100 performs aerosol generation. Aer-
osol generation is performed by performing supply of
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power to the load 125. Control on supply of power is not
limited to specific control, and a variety of control includ-
ing the above-mentioned method and methods known in
the art can be used.
[0110] Next, in STEP S305, the inhalation component
generating device 100 determines whether the power
supply temperature Tbatt is in the first temperature range.
As an example, the inhalation component generating de-
vice determines whether the power supply temperature
is included in the range of 15°C < Tbatt ≤ 60°C.
[0111] In the case where the power supply temperature
Tbatt is in the above-mentioned temperature range (the
case where the result of STEP S305 is "Yes"), in STEPS
S306 and S307, the inhalation component generating
device 100 performs SOH diagnosis and so on. Specif-
ically, the inhalation component generating device per-
forms SOH diagnosis in STEP S306, and determines
whether the SOH is equal to or larger than a predeter-
mined threshold or not, in STEP S307. However, deteri-
oration diagnosis also is not limited to specific control,
and a variety of control including the above-mentioned
method and methods known in the art can be used.
[0112] In the case where the SOH is equal to or larger
than the predetermined threshold (the case where the
result of STEP S307 is "Yes"), since it is determined that
the power supply 10 has not deteriorated, subsequently,
STEPS S308 and S309 to be described below are per-
formed.
[0113] Meanwhile, in the case where the SOH is small-
er than the predetermined threshold (the case where the
result of STEP S307 is "No"), since it is determined that
the power supply 10 has deteriorated, the inhalation com-
ponent generating device performs a sequence for the
case where the battery has deteriorated (STEPS S391
to S394, see Fig. 16). This will be described below.
[0114] In the case where it is determined in STEP S305
that the power supply temperature Tbatt is not in the
above-mentioned temperature range, STEPS S306 and
S307 are skipped, so SOH diagnosis is not performed.
In other words, in the present embodiment, only in the
case where the power supply temperature Tbatt is in the
first temperature range, SOH diagnosis is performed. Al-
though not limited, the inhalation component generating
device may be configured such that in the case where
the power supply temperature is not in the range, in order
to inform that it is impossible to perform diagnosis, a pre-
determined notification (such as light emission of the light
emitting unit 40) is issued.
[0115] Referring to Fig. 14 again, subsequently, in
STEP S308, the inhalation component generating device
100 determines whether the inhaling action has ended,
whether the switch is off, and whether a predetermined
time has passed. In the case where the result of STEP
S308 is "No" (i.e. the case where the inhaling action has
not ended, and the switch is on, and the predetermined
time has not passed), the inhalation component gener-
ating device returns to STEP S305. Meanwhile, in the
case where the result of STEP S308 is "Yes", in STEP

S309, the inhalation component generating device com-
pletes aerosol generation. As another example, in the
case where the result of STEP S308 is "No", the inhala-
tion component generating device may return to STEP
S306, not to STEP S305. In this case, since the flow
speeds up, it is possible to increase the number of times
of SOH diagnosis.
[0116] According to the series of steps described
above, only in the case where the power supply temper-
ature Tbatt is in the temperature range in which discharge
is possible, supply of power is performed, and only in the
case where the power supply temperature Tbatt is in the
temperature range in which deterioration diagnosis is
possible, deterioration diagnosis is performed. If SOH
diagnosis is allowed only in a part of the temperature
range in which discharge of the power supply 10 is al-
lowed, SOH diagnosis is performed only in the temper-
ature range in which the influence which is exerted by
the power supply temperature is less. Therefore, it is pos-
sible to improve the accuracy of SOH diagnosis.

(QUICK CHARGING)

[0117] Now, STEP S311 and the subsequent steps
which are performed in the case where the result of STEP
S301 is "No" will be described. First, in STEP S311, the
inhalation component generating device 100 detects
whether the charger has been fit. In the case where fitting
of the charger has not detected, the inhalation compo-
nent generating device returns to STEP S301.
[0118] In the case where fitting of the charger has been
detected, in STEP S312, the inhalation component gen-
erating device 100 acquires or estimates the power sup-
ply temperature Tbatt. The acquisition or estimation of the
power supply temperature Tbatt can be performed in the
same way as that in STEP S302.
[0119] Next, in STEP S313, the inhalation component
generating device 100 determines whether the power
supply temperature Tbatt is in the fourth temperature
range. As an example, the inhalation component gener-
ating device determines whether the power supply tem-
perature is included in the range of 10°C < Tbatt ≤ 60°C.
[0120] In the case where the power supply temperature
Tbatt is in the range (the case where the result of STEP
S313 is "Yes"), subsequently, in STEP S314, the inha-
lation component generating device 100 performs quick
charging. Also, the charging rate for quick charging in
the CC mode may be 2C.
[0121] Meanwhile, in the case where the power supply
temperature Tbatt is not in the range (the case where the
result of STEP S313 is "No"), the inhalation component
generating device 100 performs the sequence for normal
charging, not for quick charging (the sequence from
STEP S321 which will be described below).
[0122] If quick charging is started in STEP S314, sub-
sequently, in STEP S315, the inhalation component gen-
erating device 100 determines whether the power supply
temperature Tbatt is in the first temperature range (for
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example, 15°C < Tbatt ≤ 60°C).
[0123] In the case where the power supply temperature
Tbatt is in the above-mentioned temperature range (the
case where the result of STEP S313 is "Yes"), in STEPS
S316 and S317, the inhalation component generating
device 100 performs SOH diagnosis and so on. Specif-
ically, the inhalation component generating device per-
forms SOH diagnosis in STEP S316, and determines
whether the SOH is equal to or larger than a predeter-
mined threshold or not, in STEP S317. In the case where
Tbatt is in the first range, STEPS S316 and S317 are
skipped, so SOH diagnosis is not performed.
[0124] In the case where the SOH is equal to or larger
than the predetermined threshold (the case where the
result of STEP S317 is "Yes"), since it is determined that
the power supply 10 has not deteriorated, subsequently,
STEPS S318 and S319 to be described below are per-
formed.
[0125] Meanwhile, in the case where the SOH is small-
er than the predetermined threshold (the case where the
result of STEP S317 is "No"), since it is determined that
the power supply 10 has deteriorated, the inhalation com-
ponent generating device performs a sequence for the
case where the battery has deteriorated (STEPS S391
to S394, see Fig. 16).
[0126] Subsequently, in STEP S318, the inhalation
component generating device 100 performs detection of
a charging completion flag. In the case where the result
of STEP S318 is "No" (i.e. the case where charging has
not been completed), the inhalation component generat-
ing device returns to STEP S315. In the case where the
result of STEP S318 is "Yes", in STEP S319, the inha-
lation component generating device completes charging.
As another example, in the case where the result of STEP
S318 is "No", the inhalation component generating de-
vice may return to STEP S316, not to STEP S315. In this
case, since the flow speeds up, it is possible to increase
the number of times of SOH diagnosis.
[0127] As described above, if SOH diagnosis is al-
lowed only in a part of the temperature range in which
quick charging of the power supply 10 is allowed, SOH
diagnosis is performed only in the temperature range in
which the influence which is exerted by the power supply
temperature is less. Therefore, it is possible to improve
the accuracy of SOH diagnosis.

(NORMAL CHARGING)

[0128] In the case where it is determined in STEP S313
described above that the power supply temperature Tbatt
is not in the fourth temperature range (for example, 10°C
< Tbatt ≤ 60°C), in STEP S321, the inhalation component
generating device 100 determines whether the power
supply temperature is in the range of 0°C < Tbatt ≤ 10°C
(the inhalation component generating device determines
whether the power supply temperature is in the third tem-
perature range, on the basis of the combination of the
content of STEP S313 and the content of STEP S321).

In the case where Tbatt is not in the range (the case where
the result of STEP S321 is "No"), the inhalation compo-
nent generating device performs the sequence for the
case where the temperature is abnormal (STEPS S381
and S382 to be described below in detail). In the case
where the power supply temperature Tbatt is in the range
(the case where the result of STEP S321 is "Yes"), sub-
sequently, in STEP S322, the inhalation component gen-
erating device 100 performs normal charging. Also, the
charging rate for normal charging in the CC mode may
be 1C.
[0129] If normal charging is started in STEP S322, sub-
sequently, in STEP S323, the inhalation component gen-
erating device 100 determines whether the power supply
temperature Tbatt is in the first temperature range (for
example, 15°C < Tbatt ≤ 60°C).
[0130] In the case where the power supply temperature
Tbatt is in the above-mentioned range (the case where
the result of STEP S323 is "Yes"), in STEPS S324 and
S325, the inhalation component generating device 100
performs SOH diagnosis and so on. Specifically, the in-
halation component generating device performs SOH di-
agnosis in STEP S324, and determines whether the SOH
is equal to or larger than a predetermined threshold or
not, in STEP S325. In the case where the power supply
temperature Tbatt is not in the first range (the case where
the result of STEP S323 is "No"), STEPS S324 and S325
are skipped, so SOH diagnosis is not performed.
[0131] In the case where the SOH is equal to or larger
than the predetermined threshold (the case where the
result of STEP S325 is "Yes"), since it is determined that
the power supply 10 has not deteriorated, subsequently,
STEPS S326 and S327 to be described below are per-
formed.
[0132] Meanwhile, in the case where the SOH is small-
er than the predetermined threshold (the case where the
result of STEP S325 is "No"), since it is determined that
the power supply 10 has deteriorated, the inhalation com-
ponent generating device performs a sequence for the
case where the battery has deteriorated (STEPS S391
to S394, see Fig. 16).
[0133] Subsequently, in STEP S326, the inhalation
component generating device 100 performs detection of
a charging completion flag. In the case where the result
of STEP S326 is "No" (i.e. the case where charging has
not been completed), the inhalation component generat-
ing device returns to STEP S323. As another example,
in the case where the result of STEP S326 is "No", the
inhalation component generating device may return to
STEP S324, not to STEP S323. In this case, since the
flow speeds up, it is possible to increase the number of
times of SOH diagnosis. In the case where the result of
STEP S326 is "Yes", in STEP S327, the inhalation com-
ponent generating device completes charging.
[0134] As described above, if SOH diagnosis is al-
lowed only in a part of the temperature range in which
charging of the power supply 10 is allowed, SOH diag-
nosis is performed only in the temperature range in which
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the influence which is exerted by the power supply tem-
perature is less. Therefore, it is possible to improve the
accuracy of SOH diagnosis.

(SEQUENCE FOR THE CASE WHERE TEMPERA-
TURE IS ABNORMAL)

[0135] The sequence for the case where the temper-
ature is abnormal may be, for example, the sequence as
shown in Fig. 15 in which the inhalation component gen-
erating device 100 may first detect temperature abnor-
mality in STEP S381, and subsequently perform stop of
charging or stop of discharge in STEP S382. Also, under
a condition such as a condition that a predetermined time
should pass or the power supply temperature should re-
turn to the normal range, charging or discharge stopped
in STEP S382 may be allowed again.

(SEQUENCE FOR THE CASE WHERE THE POWER 
SUPPLY HAS DETERIORATED)

[0136] The sequence for the case where the power
supply has deteriorated may be, for example, the se-
quence as shown in Fig. 16. In this example, if the inha-
lation component generating device 100 first detects de-
terioration of the battery in STEP S391, subsequently, in
STEP S392, the inhalation component generating device
performs stop of charging or stop of discharge.
[0137] Subsequently, in STEP S393, the inhalation
component generating device stores the detection time
of the deterioration of the power supply and the condition
under which the deterioration was detected, in a memory.
Then, in STEP S394, the inhalation component generat-
ing device stops the series of operations. However, under
a condition such as exchange of the power supply 10,
the series of operations stopped in STEP S394 may be
allowed again.
[0138] If comparing the sequence for the case where
the temperature is abnormal and the sequence for the
case where the power supply has deteriorated, it can be
said that the condition for allowing charging or discharge
stopped in STEP S382 again is more difficult to be sat-
isfied than the condition for allowing the series of oper-
ations stopped in STEP S394 again is.
[0139] If comparing the sequence for the case where
the temperature is abnormal and the sequence for the
case where the power supply has deteriorated, charging
or discharge stopped in STEP S382 is allowed again if
the inhalation component generating device is left as it
is. Meanwhile, it can be said that the series of operations
stopped in STEP S394 may be allowed again if the in-
halation component generating device 100 is left as it is.
[0140] As described above, if the first temperature
range is appropriately set, the accuracy of SOH diagnosis
improves, and it is possible to use the power supply 10
for a longer time while securing safety. Therefore, energy
saving effect is obtained.
[0141] Also, if the individual temperature ranges are

appropriately set, deterioration of the power supply 10 is
suppressed. Therefore, the life of the power supply 10
lengthens, and energy saving effect is obtained.

(b1) Detection of Connection of Charger or Others

[0142] With respect to charging control, detection of a
connection of the charger, and so on, various methods
can be appropriately used, and hereinafter, examples of
them will be described in brief. The charging control unit
250 (see Fig. 8) has the function of detecting an electric
connection between the electric circuit of the charger 200
and the electric circuit of the power supply unit 110. The
method of detecting an electric connection between them
is not particularly limited, and various methods can be
used. For example, a connection of the power supply unit
110 may be detected by detecting the voltage difference
between a pair of electric terminals 221t.
[0143] In an embodiment, it is preferable that when the
charger 200 and the power supply unit 110 are connect-
ed, it should be possible to determine at least one of the
type of the power supply unit 110 connected and the type
of the power supply 10 connected. In order to realize this,
for example, on the basis of a value related to the electric
resistance value of the first resistor 150 (see Fig. 8), at
least one of the type of the power supply unit 110 and
the type of the power supply 10 provided in the power
supply unit 110 may be determined. In other words, first
resistors 150 having different electric resistance values
may be provided in different types of power supply units
110, respectively, such that it is possible to determine
the type of a power supply unit 110 or a power supply 10
connected. Also, a value related to the electric resistance
value of a first resistor may be the electric resistance
value of the first resistor 150, or may be the amount of
voltage drop of the first resistor 150 (a potential differ-
ence), or may be the current value of the current passing
through the first resistor 150.

(b2) Charging control

[0144] Now, charging control will be described. Here-
inafter, an example in which the charging control unit 250
of the charger 200 controls operations will be described;
however, as described above, in the configuration in
which the inhalation component generating device 100
has the function related to charging, the subject of control
may be the control circuit 50 provided in the device. Fig.
17 is a flow chart illustrating an example of a control meth-
od which is performed by the charging control unit 250.
First, in STEP S401, the charging control unit detects a
connection of the power supply unit 110 with the charger
200.
[0145] After the connection is detected (in the case
where the result of STEP S401 is "Yes"), subsequently,
in STEP S402, the charging control unit acquires a value
related to the electric resistance value of the first resistor
150. The charging control unit may acquire values which
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are measurement objects, a plurality of times, on the oc-
casion of this measurement, and obtain a final value us-
ing the moving average, simple average, or weighted av-
erage of them on the basis of them.
[0146] Next, in STEP S403, the charging control unit
determines whether it is necessary to change predeter-
mined control or it is OK to perform the predetermined
control, on the basis of the value related to the electric
resistance value.
[0147] For example, in the case where the value relat-
ed to the electric resistance value is out of a predeter-
mined range, or in the case where a predetermined con-
dition is not satisfied, the charging control unit may not
perform charging of the power supply 10. Meanwhile, in
the case where the value related to the electric resistance
value is in the predetermined range, or in the case where
the predetermined condition is satisfied, the charging
control unit may perform charging. In other words,
change of the predetermined control mentioned above
include making change so as not perform the charging
process. In this case, in the case where it is determined
that the power supply unit is abnormal or the power sup-
ply unit is not genuine, since charging current is not trans-
mitted, it is possible to suppress occurrence of an abnor-
mity.
[0148] Also, besides, change of the predetermined
control may be at least one of change of the current value
for charging, change of the charging rate, and change of
the charging time. As a specific example, in an embodi-
ment, it is preferable to determine the type of the power
supply unit 110 or the power supply 10 on the basis of
the value related to the electric resistance value, such
that it is possible to change the rate of charging current
according to the determined type. In this case, for exam-
ple, it becomes possible to perform charging control on
a power supply 10 corresponding to quick charging with
charging current with a high rate equal to or higher than
2C, or perform normal charging control on a power supply
10 which does not correspond to quick charging, with
charging current with a low rate equal to or lower than 1C.
[0149] Next, in STEP S404, the charging control unit
acquires the power-supply voltage value Vbatt. Subse-
quently, in STEP S405, the charging control unit deter-
mines whether the acquired power-supply voltage value
Vbatt is equal to or larger than a predetermined switching
voltage or not. The switching voltage is a threshold for
separating a constant current charging (CC charging)
section and a constant voltage charging (CV charging)
section, and although the specific numeric value of the
switching voltage is not particularly limited, it may be, for
example, in the range between 4.0 V and 4.1 V.
[0150] In the case where the power-supply voltage val-
ue Vbatt is smaller than the switching voltage (the case
where the result of STEP S405 is "No"), constant current
charging (CC charging) is performed (STEP S406). In
the case where the power-supply voltage value is equal
to or larger than the switching voltage (the case where
the result of STEP S405 is "Yes"), constant voltage

charging (CV charging) is performed (STEP S407). Also,
in the constant voltage charging mode, as charging
progresses, the power-supply voltage increases, and the
difference between the power-supply voltage and the
charging voltage decreases, so charging current de-
creases.
[0151] In the case where charging has started in the
constant voltage charging mode, in STEP S408, the
charging control unit determines whether the charging
current is equal to or smaller than predetermined charg-
ing completion current. Also, the charging current can be
acquired by the current sensor 230 provided in the charg-
er 200. In the case where the charging current is larger
than the predetermined charging completion current (the
case where the result of STEP S408 is "No"), the charging
control unit keeps charging in the constant voltage charg-
ing mode. In the case where the charging current is equal
to or smaller than the predetermined charging completion
current (the case where the result of STEP S408 is "Yes"),
the charging control unit determines that the power sup-
ply 10 is fully charged, and stops charging (STEP S409).
[0152] Also, naturally, as the condition for stopping
charging, besides the charging current, the time from
start of charging in the constant current charging mode
or start of charging in the constant voltage charging
mode, the power-supply voltage value, the power supply
temperature value, and so on may be used.
[0153] Although the embodiment of the present inven-
tion has been described above with reference to the
drawings, the present invention can be appropriately
modified without departing from the spirit of the present
invention.
[0154] For example, in the flow chart of Fig. 14, basi-
cally, on the assumption of the process which is per-
formed by a single control circuit, in STEP S313, first,
whether quick charging is possible (the fourth tempera-
ture range) is determined, and in the case where quick
charging is impossible, subsequently, in STEP S321,
whether normal charging is possible (the third tempera-
ture range) is determined. However, the charger 200 may
be configured to determine whether the power supply
temperature is in the fourth temperature range, and per-
form quick charging in the case where the determination
result is "Yes", and perform normal charging in the case
where the determination result is "No".

(Additional Note)

[0155] This application discloses the following inven-
tions, which are listed in the following in the form of num-
bered items. Also, reference symbols and specific nu-
meric values are shown as references, but are not meant
to limit the present invention at all.

1. An inhalation component generating device com-
prising: a power supply; a load that evaporates or
atomizes an inhalation component source by power
from the power supply; and a control circuit that per-
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forms control based on an output of a temperature
sensor, wherein the control circuit performs: a proc-
ess (a) of calculating power supply temperature
based on the output of the temperature sensor; and
a process (b1) of determining whether the power
supply temperature is in a first temperature range,
and performing deterioration diagnosis on the power
supply only in a case where the power supply tem-
perature is in the range.
According to this configuration, only in the case
where the temperature of the power supply is in the
temperature range in which it is possible to perform
deterioration diagnosis, deterioration diagnosis is
performed. Therefore, for example, the influence of
low temperature or high temperature on diagnosis
is suppressed. Therefore, it is possible to improve
the accuracy of deterioration diagnosis.
2. The inhalation component generating device dis-
closed in Item 1 further comprising: a current sensor
that outputs a charging/discharge current value of
the power supply or a voltage sensor that outputs an
output voltage value of the power supply, wherein
the control circuit is configured to perform the dete-
rioration diagnosis based on an output value of the
current sensor or the voltage sensor at any one of a
timing in a course of discharge of the power supply,
a timing immediately before discharge, a timing im-
mediately after discharge, a timing in a course of
charging, a timing immediately before charging, and
a timing immediately after charging.
As described above, the present invention may per-
form deterioration diagnosis in the course of dis-
charge.
3. The inhalation component generating device dis-
closed in Item 2, wherein the control circuit is con-
figured to perform a process (c1) of determining
whether the power supply temperature is in a second
temperature range in which discharge of the power
supply is allowed, or whether the power supply tem-
perature is in a third temperature range in which
charging of the power supply is allowed, prior to the
process (b1).
4. The inhalation component generating device dis-
closed in Item 3, wherein the control circuit is con-
figured to perform the process (b1) only in a case
where the determination in the process (c1) is pos-
itive.
5. The inhalation component generating device dis-
closed in Item 3, wherein the second temperature
range or the third temperature range is wider than
the first temperature range, and includes the first
temperature range.
6. The inhalation component generating device dis-
closed in any one of Items 1 to 5, wherein an upper
limit temperature of the first temperature range is
lower than a temperature at which change of a struc-
ture or composition of an electrode of the power sup-
ply might occur.

7. The inhalation component generating device dis-
closed in any one of Items 3 to 6, wherein a lower
limit temperature of the first temperature range is
higher than a lower limit of the second temperature
range, or is higher than a lower limit of the third tem-
perature range.
8. The inhalation component generating device dis-
closed in Item 7, wherein the control circuit is con-
figured to be able to further perform quick charging
of the power supply only in a case where the power
supply temperature is in a fourth temperature range
narrower than the third temperature range.
9. The inhalation component generating device dis-
closed in Item 7, wherein a lower limit temperature
of the second temperature range is higher than a
temperature at which an electrolytic solution or ionic
liquid contained in the power supply coagulates.
10. The inhalation component generating device dis-
closed in Item 7, wherein a lower limit temperature
of the third temperature range is higher than a tem-
perature at which electrocrystallization occurs on an
electrode of the power supply.
11. The inhalation component generating device dis-
closed in Item 3 or 4, wherein an upper limit temper-
ature of the first temperature range is equal to or
higher than an upper limit of the second temperature
range, or is equal to or higher than an upper limit of
the third temperature range.
12. The inhalation component generating device dis-
closed in any one of Items 1 to 11, wherein, in the
process (a), the power supply temperature is ac-
quired by detecting temperature of the power supply,
the power supply temperature is estimated based on
a value related to temperature of the power supply,
or temperature of an object other than the power
supply is detected, and the power supply tempera-
ture is estimated based on the output value.
13. The inhalation component generating device dis-
closed in any one of Items 1 to 12, further comprising:
a power supply unit configured by storing the power
supply in a case; and a cartridge unit that is attached
to the power supply unit so as to be exchangeable.
14. A control circuit for controlling at least some of
functions of an inhalation component generating de-
vice including a power supply and a load for evapo-
rating or atomizing an inhalation component source
by power from the power supply, wherein the control
circuit is configured to perform: a process (a) of cal-
culating power supply temperature based on an out-
put of a temperature sensor; and a process (b1) of
determining whether the power supply temperature
is in a first temperature range, and performing dete-
rioration diagnosis of the power supply only in a case
where the power supply temperature is in the range.
15. A control method of an inhalation component
generating device including a power supply, a load
for evaporating or atomizing an inhalation compo-
nent source by power from the power supply, and a
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temperature sensor, the control method comprising:
a step (a) of calculating power supply temperature
based on a detection result of the temperature sen-
sor; and a step (b1) of determining whether the power
supply temperature is in a first temperature range,
and performing deterioration diagnosis of the power
supply only in a case where the power supply tem-
perature is in the range.
16. An inhalation component generating device com-
prising: a power supply; a load that evaporates or
atomizes an inhalation component source by power
from the power supply; and a control circuit that per-
forms control based on the basis an output of a tem-
perature sensor, wherein the control circuit is con-
figured to be able to perform a plurality of functions
of changing a residual amount of the power supply,
including discharge, and determine whether to per-
form each of the plurality of functions, based on the
output of the temperature sensor, and a temperature
range in which performance of the discharge is al-
lowed is wider than temperature ranges in which the
other functions included in the plurality of functions
are allowed.
17. A control method of an inhalation component
generating device which includes a power supply, a
load that evaporates or atomizes an inhalation com-
ponent source by power from the power supply, and
a control circuit that performs control based on an
output of a temperature sensor and that can perform
a plurality of functions of changing a residual amount
of the power supply, including discharge, the control
method comprising: a step of determining whether
to perform each of the plurality of functions, based
on the output of the temperature sensor, wherein a
temperature range in which performance of the dis-
charge is allowed is wider than temperature ranges
in which the other functions included in the plurality
of functions are allowed.
18. An inhalation component generating device com-
prising: a power supply; a load that evaporates or
atomizes an inhalation component source by power
from the power supply; and a control circuit that per-
forms control based on an output of a temperature
sensor, wherein the control circuit is configured to
be able to perform a plurality of functions of changing
a residual amount of the power supply, including de-
terioration diagnosis of the power supply, and deter-
mine whether to perform each of the plurality of func-
tions, based on the output of the temperature sensor,
and a temperature range in which the deterioration
diagnosis is allowed is narrower than temperature
ranges in which the other functions included in the
plurality of functions are allowed.
19. The inhalation component generating device dis-
closed in Item 15, further comprising: a current sen-
sor that outputs a charging/discharge current value
of the power supply, or a voltage sensor that outputs
an output voltage value of the power supply, wherein

the control circuit is configured to perform the dete-
rioration diagnosis based on an output value of the
current sensor or the voltage sensor at any one of a
timing in a course of discharge of the power supply,
a timing immediately before discharge, a timing im-
mediately after discharge, a timing in a course of
charging, a timing immediately before charging, and
a timing immediately after charging.
20. A control method of an inhalation component
generating device which includes a power supply, a
load that evaporates or atomizes an inhalation com-
ponent source by power from the power supply, and
a control circuit that performs control based on an
output of a temperature sensor and that can perform
a plurality of functions of changing a residual amount
of the power supply, including deterioration diagno-
sis of the power supply, the control method compris-
ing: a step of determining whether to perform each
of the plurality of functions, based on the output of
the temperature sensor, wherein a temperature
range in which the deterioration diagnosis is allowed
is narrower than temperature ranges in which the
other functions included in the plurality of functions
are allowed.
21. A control program for making an inhalation com-
ponent generating device perform the control meth-
od disclosed in Item 15, 17, or 20.

[0156] This application also discloses, for example, in-
ventions obtained by changing some expressions in the
contents disclosed as product inventions to expressions
of methods, computer programs, and computer program
media

Claims

1. An inhalation component generating device com-
prising:

a power supply;
a load that evaporates or atomizes an inhalation
component source by power from the power
supply; and
a control circuit that performs control based on
an output of a temperature sensor,
wherein the control circuit performs:

a process (a) of calculating power supply
temperature based on the output of the tem-
perature sensor; and
a process (b1) of determining whether the
power supply temperature is in a first tem-
perature range, and performing deteriora-
tion diagnosis on the power supply only in
a case where the power supply temperature
is in the range.
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2. The inhalation component generating device ac-
cording to claim 1, further comprising:

a current sensor that outputs a charging/dis-
charge current value of the power supply or a
voltage sensor that outputs an output voltage
value of the power supply,
wherein the control circuit is configured to per-
form the deterioration diagnosis based on an
output value of the current sensor or the voltage
sensor at any one of a timing in a course of dis-
charge of the power supply, a timing immediate-
ly before discharge, a timing immediately after
discharge, a timing in a course of charging, a
timing immediately before charging, and a tim-
ing immediately after charging.

3. The inhalation component generating device ac-
cording to claim 2, wherein
the control circuit is configured to perform
a process (c1) of determining whether the power
supply temperature is in a second temperature range
in which discharge of the power supply is allowed,
or whether the power supply temperature is in a third
temperature range in which charging of the power
supply is allowed, prior to the process (b1).

4. The inhalation component generating device ac-
cording to claim 3, wherein
the control circuit is configured to perform the proc-
ess (b1) only in a case where the determination in
the process (c1) is positive.

5. The inhalation component generating device ac-
cording to claim 3, wherein
the second temperature range or the third tempera-
ture range is wider than the first temperature range,
and includes the first temperature range.

6. The inhalation component generating device ac-
cording to any one of claims 1 to claim 5, wherein
an upper limit temperature of the first temperature
range is lower than a temperature at which change
of a structure or composition of an electrode of the
power supply might occur.

7. The inhalation component generating device ac-
cording to any one of claims 3 to 6, wherein
a lower limit temperature of the first temperature
range is higher than a lower limit of the second tem-
perature range, or is higher than a lower limit of the
third temperature range.

8. The inhalation component generating device ac-
cording to claim 7, wherein
the control circuit is configured to be able to further
perform quick charging of the power supply only in
a case where the power supply temperature is in a

fourth temperature range narrower than the third
temperature range.

9. The inhalation component generating device ac-
cording to claim 7, wherein
a lower limit temperature of the second temperature
range is higher than a temperature at which an elec-
trolytic solution or ionic liquid contained in the power
supply coagulates.

10. The inhalation component generating device ac-
cording to claim 7, wherein
a lower limit temperature of the third temperature
range is higher than a temperature at which electro-
crystallization occurs on an electrode of the power
supply.

11. The inhalation component generating device ac-
cording to claim 3 or 4, wherein
an upper limit temperature of the first temperature
range is equal to or higher than an upper limit of the
second temperature range, or is equal to or higher
than an upper limit of the third temperature range.

12. The inhalation component generating device ac-
cording to any one of claims 1 to claim 11, wherein,
in the process (a),
the power supply temperature is acquired by detect-
ing temperature of the power supply,
the power supply temperature is estimated based on
a value related to temperature of the power supply, or
temperature of an object other than the power supply
is detected, and the power supply temperature is es-
timated based on the output value.

13. The inhalation component generating device ac-
cording to any one of claims 1 to claim 12, further
comprising:

a power supply unit configured by storing the
power supply in a case; and
a cartridge unit that is attached to the power sup-
ply unit so as to be exchangeable.

14. A control method of an inhalation component gen-
erating device including a power supply, a load for
evaporating or atomizing an inhalation component
source by power from the power supply, and a tem-
perature sensor, the control method comprising:

a step (a) of calculating power supply tempera-
ture based on a detection result of the temper-
ature sensor; and
a step (b1) of determining whether the power
supply temperature is in a first temperature
range, and performing deterioration diagnosis
of the power supply only in a case where the
power supply temperature is in the range.

39 40 



EP 3 632 235 A1

22

5

10

15

20

25

30

35

40

45

50

55

15. A control program for making an inhalation compo-
nent generating device perform the control method
according to claim 14.
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