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(54) INHALATION DEVICE, CONTROL METHOD, AND PROGRAM

(57)  Thisinhalation device (100B) comprises a heat-
ing unit (121B) for heating a stick-type base material
(150) having an aerosol source, and thereby generating
an aerosol, and a control unit (116B) for controlling op-
eration of the inhalation device (100B). The control unit
(116B) is configured so as to execute an authentication
heating control for controlling the temperature of the
heating unit (121B) with a target temperature that is lower
than the lowest temperature at which an aerosol is gen-
erated, and a main heating control for controlling the

FIG. 1B

temperature of the heating unit (121B) with a target
temperature that is higher than the lowest temperature
at which an aerosol is generated. The authentication
heating control is executed when an authentication pro-
cess pertaining to whether usage of the inhalation device
(100B) is possible is being carried out, and when the
authentication process is completed the authentication
heating control is stopped and the main heating control is

executed.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an inhalation
device, a control method, and a program.

BACKGROUND ART

[0002] Intherelated art, forexample, there is known an
inhaler that generates an aerosol to which a flavor com-
ponent is applied and allows a user to inhale the gener-
ated aerosol. Such an inhaler typically delivers, to the
user, the aerosol generated by heating a base material
containing an aerosol source with a heating unit (also
referred to as a "heating element") which is an electrical
resistance heater or aninduction heater. Further, such an
inhaler also has a so-called "child resistance function" in
order to prevent an occurrence of inconvenience caused
by misuse by a child (for example, an infant and a young
child).

[0003] For example, Patent Literature 1 below dis-
closes atechnique in which a vaporizer receives informa-
tion associated with a user of the vaporizer, determines
an age of the user based on the received information, and
unlocks the vaporizer to activate an operation of the
vaporizer based on the age of the user satisfying a
threshold.

[0004] Further, Patent Literature 2 below discloses a
technique in which use of an electronic smoking article is
limited to an individual having a specific fingerprint or an
individual having a mobile device having a key for un-
locking the smoking article by a fingerprint authentication
or a technique of performing unlocking after RFID check
in a mobile device in which an RFID reader is installed.

CITATION LIST
PATENT LITERATURE
[0005]

Patent Literature 1: JP2021-508457A
Patent Literature 2: JP2018-523982A

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] However, in the related-art techniques, there is
a room for improvement from a viewpoint of improving
security of the inhalation device and preventing a de-
crease in convenience.

[0007] Thepresentinventionisto provide aninhalation
device, a control method, and a program capable of
improving safety and security of the inhalation device
and preventing a decrease in convenience associated
with the improvement in the safety and the security.

10

15

20

25

30

35

40

45

50

55

SOLUTION TO PROBLEM

[0008] A first aspect of the present invention is an
inhalation device that generates an aerosol from a base
material including an aerosol source, the inhalation de-
vice including:

a heating unit configured to heat the base material to
generate the aerosol; and

a control unit configured to control an operation of the
inhalation device, in which

the control unit is configured to perform:

first heating control for controlling a temperature
of the heating unit with a temperature lower than
a lowest temperature at which the aerosol is
generated being set as a target temperature,
and

second heating control for controlling the tem-
perature of the heating unit with a temperature
higher than the lowest temperature being set as
the target temperature,

the first heating control is performed when authenti-
cation processing related to availability of the inhala-
tion device is being performed, and

the first heating control is ended and the second
heating control is performed when the authentication
processing is completed.

[0009] A second aspect of the present invention is a
control method including: a computer, for controlling an
operation of an inhalation device that includes a heating
unit for heating a base material including an aerosol
source and that generates an aerosol by the heating unit
heating the base material, performing the following pro-
cessing:

performing first heating control for controlling a tem-
perature of the heating unit with a temperature lower
than a lowest temperature at which the aerosol is
generated being set as a target temperature, when
authentication processing related to availability of
the inhalation device is being performed; and
ending the first heating control and performing sec-
ond heating control for controlling the temperature of
the heating unit with a temperature higher than the
lowest temperature being set as the target tempera-
ture, when the authentication processing is com-
pleted.

[0010] A third aspect of the present invention is a
program causing a computer, for controlling an operation
of an inhalation device that includes a heating unit for
heating a base material including an aerosol source and
that generates an aerosol by the heating unit heating the
base material, to perform the following processing:
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performing first heating control for controlling a tem-
perature of the heating unit with a temperature lower
than a lowest temperature at which the aerosol is
generated being set as a target temperature, when
authentication processing related to availability of
the inhalation device is being performed; and
ending the first heating control and performing sec-
ond heating control for controlling the temperature of
the heating unit with a temperature higher than the
lowest temperature being set as the target tempera-
ture, when the authentication processing is com-
pleted.

ADVANTAGEOUS EFFECTS OF INVENTION

[0011] According tothe presentinvention, itis possible
to provide an inhalation device, a control method, and a
program capable of improving safety and security of the
inhalation device and preventing a decrease in conve-
nience associated with the improvementin the safety and
the security.

BRIEF DESCRIPTION OF DRAWINGS
[0012]

[FIG. 1A] FIG. 1A is a schematic diagram schema-
tically illustrating a first configuration example of an
inhalation device.

[FIG. 1B] FIG. 1B is a schematic diagram schema-
tically illustrating a second configuration example of
the inhalation device.

[FIG. 2] FIG. 2 is an overall perspective view of an
inhalation device 100B.

[FIG. 3] FIG. 3 is a top view of the inhalation device
100B.

[FIG. 4] FIG. 4 is a diagram illustrating the inhalation
device 100B in a state where a panel 10 is removed
therefrom.

[FIG. 5]FIG. 5is adiagram illustrating a first example
of a temperature transition of a heating unit 121B
according to during-authentication heating control
and main heating control.

[FIG. 6] FIG. 6 is a diagram illustrating a second
example of the temperature transition of the heating
unit 121B according to the during-authentication
heating control and the main heating control.

[FIG. 7] FIG. 7 is a diagram illustrating a third ex-
ample of the temperature transition of the heating
unit 121B according to the during-authentication
heating control and the main heating control.

[FIG. 8] FIG. 8is adiagramillustrating a firstexample
of a notification of progress information.

[FIG. 9] FIG. 9is a diagram showing a modification of
a light emitting device 23a.

[FIG. 10] FIG. 10 is a diagram illustrating a second
example of the notification of the progress informa-
tion.
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[FIG. 11] FIG. 11 is a diagram illustrating an example
of a display device 23b.

[FIG. 12] FIG. 12 is a diagram illustrating a third
example of the notification of the progress informa-
tion.

[FIG. 13] FIG. 13 is a flowchart illustrating an exam-
ple of processing performed by a control unit 116B.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, an inhalation device, a control
method, and a program according to an embodiment
of the present invention will be described with reference
to the drawings. Hereinafter, the same or similar ele-
ments are denoted by the same or similar reference
numerals, and the description thereof may be appropri-
ately omitted or simplified.

<<1. Configuration Example of Inhalation Device>>

[0014] Aninhalation device of the presentembodiment
is a device that generates a substance to be inhaled by a
user. Hereinafter, the substance generated by the inha-
lation device will be described as an aerosol. Further, the
substance generated by the inhalation device may be a
gas.

(1) First Configuration Example

[0015] FIG. 1A is a schematic diagram schematically
illustrating a first configuration example of the inhalation
device. As illustrated in FIG. 1A, an inhalation device
100A according to the present configuration example
includes a power supply unit 110, a cartridge 120, and
a flavor imparting cartridge 130. The power supply unit
110 includes a power supply 111A, a sensor unit 112A, a
notification unit 113A, a storage unit 114A, a communica-
tion unit 115A, and a control unit 116A. The cartridge 120
includes a heating unit 121A, a liquid guide portion 122,
and a liquid storage portion 123. The flavor imparting
cartridge 130 includes a flavor source 131 and a mouth-
piece 124. An air flow path 180 is formed in the cartridge
120 and the flavor imparting cartridge 130.

[0016] The power supply 111A stores electric power.
The power supply 111A supply the electric power to each
component of the inhalation device 100A under control of
the control unit 116A. The power supply 111A may be
implemented by, for example, a rechargeable battery
such as a lithium-ion secondary battery.

[0017] The sensor unit 112A acquires various types of
information related to the inhalation device 100A. As an
example, the sensor unit 112A is implemented by a
pressure sensor such as a condenser microphone, a
flow rate sensor, a temperature sensor, or the like, and
acquires a value associated with inhalation of the user. As
another example, the sensor unit 112A is implemented by
an input device for receiving an input of information from
the user, such as an operation button or a switch.
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[0018] For example, the sensor unit 112A includes a
pressure sensor (also referred to as a "puff sensor") that
detects a change in a pressure (that is, an internal pres-
sure) inside the inhalation device 100A caused by the
inhalation of the user. Further, the sensor unit 112A may
include a flow rate sensor that detects a flow rate gen-
erated by the inhalation of the user, and a temperature
sensor (also referred to as a "puff thermistor") that detects
a temperature of the heating unit 121A or around the
heating unit 121A.

[0019] The notification unit 113A notifies the user of the
information. Examples of the notification unit 113A in-
clude a light emitting device (for example, a light emitting
device 23ato be described later) that emits light, adisplay
device (forexample, a display device 23b to be described
later) that displays an image, a sound output device that
outputs sound, or a vibration device that vibrates.
[0020] The storage unit 114A stores various types of
information for an operation of the inhalation device
100A. The storage unit 114A is implemented by, for
example, a nonvolatile storage medium such as a flash
memory.

[0021] The communication unit 115A is a communica-
tion interface capable of performing communication con-
forming to any wired or wireless communication stan-
dard. As such a communication standard, for example, a
standard using Wi-Fi (registered trademark), Bluetooth
(registered trademark), Bluetooth Low Energy (BLE (re-
gistered trademark)), Near Field Communication (NFC),
or Low Power Wide Area (LPWA) may be adopted.
[0022] The control unit 116A functions as an arithmetic
processing device and a control device, and controls
overall operations in the inhalation device 100A accord-
ing to various programs. The control unit 116A is imple-
mented by, for example, an electronic circuit such as a
central processing unit (CPU) or a microprocessor.
[0023] Theliquid storage portion 123 stores an aerosol
source. That is, the cartridge 120 including the liquid
storage portion 123 for storing the aerosol source is an
example of a base material including the aerosol source.
The aerosol source is atomized to generate an aerosol.
The aerosol source is, for example, a liquid such as water
or a polyhydric alcohol such as glycerin and propylene
glycol. The aerosol source may contain a flavor compo-
nent derived from tobacco or non-tobacco. When the
inhalation device 100A is a medical inhaler such as a
nebulizer, the aerosol source may include a medical
agent.

[0024] The liquid guide portion 122 guides the aerosol
source, which is a liquid stored in the liquid storage
portion 123, from the liquid storage portion 123 and holds
the aerosol source. The liquid guide portion 122 is, for
example, a wick formed by twisting a fibrous material
such as glass fibers or a porous material such as porous
ceramics. In that case, the aerosol source stored in the
liquid storage portion 123 is induced by a capillary effect
of the wick.

[0025] The heating unit 121A heats the aerosol source
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to atomize the aerosol source to generate the aerosol. In
the example illustrated in FIG. 1A, the heating unit 121A
is implemented by a coil and wound around the liquid
guide portion 122. When the heating unit 121A generates
heat, the aerosol source held by the liquid guide portion
122 is heated and atomized, and the aerosol is gener-
ated. The heating unit 121A generates heat when sup-
plied with power from the power supply 111A. As an
example, the heating unit 121A may be supplied with
power when the sensor unit 112A detects that the user
starts the inhalation and/or that predetermined informa-
tion is input. Further, when the sensor unit 112A detects
that the user finishes the inhalation and/or that predeter-
mined information is input, the supply of power to the
heating unit 121A may be stopped. An inhalation opera-
tion of the user with respect to the inhalation device 100A
can be detected, for example, based on the fact that the
pressure (internal pressure) inside the inhalation device
100A detected by the puff sensor exceeds a predeter-
mined threshold.

[0026] The flavor source 131 is a component for im-
parting the flavor component to the aerosol. The flavor
source 131 may contain the flavor component derived
from tobacco or non-tobacco.

[0027] The air flow path 180 is a flow path of air inhaled
by the user. The air flow path 180 has a tubular structure
having an airinflow hole 181 whichis aninletof airinto the
air flow path 180 and an air outflow hole 182 which is an
outlet of air from the air flow path 180 as both ends. In the
middle of the air flow path 180, the liquid guide portion 122
is disposed on an upstream side (a side close to the air
inflow hole 181), and the flavor source 131 is disposed on
a downstream side (a side close to the air outflow hole
182). The air flowing in from the air inflow hole 181 in
response to the inhalation of the user is mixed with the
aerosol generated by the heating unit 121A, passes
through the flavor source 131, and is transported to the
air outflow hole 182 as indicated by an arrow 190. When a
mixed fluid of the aerosol and the air passes through the
flavor source 131, the flavor component contained in the
flavor source 131 is imparted to the aerosol.

[0028] The mouthpiece 124 is a member that can be
held by the user in his/her mouth during the inhalation.
The air outflow hole 182 is disposed in the mouthpiece
124. The user can take in the mixed fluid of the aerosol
and the air into the oral cavity by holding the mouthpiece
124 in his/her mouth and inhaling the mouthpiece 124.
Thatis, the inhalation device 100A delivers the generated
aerosol to the user via the mouthpiece 124.

[0029] The configuration example of the inhalation
device 100A has been described above. It is needless
to say that the configuration of the inhalation device 100A
is not limited to the above, and may adopt various con-
figurations as exemplified below.

[0030] Asanexample, the inhalation device 100A may
notinclude the flavorimparting cartridge 130. In this case,
the mouthpiece 124 is provided on the cartridge 120.
[0031] Asanotherexample, the inhalation device 100A
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may further include a second heating unit that heats the
flavor source 131. In this case, the second heating unitis
formed in a film shape, for example, and is disposed to
cover an outer periphery of the flavor imparting cartridge
130. Then, the second heating unit generates heat when
being supplied with electric power from the power supply
111A, and heats the flavor imparting cartridge 130 from
the outer periphery. By providing such a second heating
unit, a temperature of the flavor source 131 can be
increased and an amount of the flavor component ap-
plied to the aerosol can be increased, as compared with a
case where the second heating unit is not provided.
When such a second heating unitis provided, the second
heating unitis controlled such that an actual temperature
becomes a predetermined target temperature, for exam-
ple, similarly to a heating unit 121B to be described later.
Hereinafter, an inhalation device 100A having such a
second heating unit is also referred to as a "hybrid-type
inhalation device 100A".

[0032] Asanotherexample, theinhalation device 100A
may include a plurality of types of aerosol sources. A
plurality of types of aerosols generated from the plurality
of types of aerosol sources may be mixed in the air flow
path 180 to cause a chemical reaction, thereby generat-
ing another type of aerosol.

[0033] A method foratomizing the aerosol source is not
limited to heating by the heating unit 121A. For example,
the method for atomizing the aerosol source may be
vibratory atomization or induction heating.

(2) Second Configuration Example

[0034] FIG. 1B is a schematic diagram schematically
illustrating a second configuration example of the inhala-
tion device. As illustrated in FIG. 1B, an inhalation device
100B according to the present configuration example
includes a power supply 111B, a sensor unit 112B, a
notification unit 113B, a storage unit 114B, a communica-
tion unit 115B, a control unit 116B, a heating unit 121B, an
accommodating portion 140, and a heat insulating por-
tion 144.

[0035] The power supply 111B, the sensor unit 112B,
the notification unit 113B, the storage unit 114B, the
communication unit 115B, and the control unit 116B
are substantially the same as the corresponding compo-
nents provided in the inhalation device 100A according to
the first configuration example.

[0036] Theaccommodatingportion 140 hasaninternal
space 141, and holds the stick-type base material 150
while accommodating a part of the stick-type base ma-
terial 150 in the internal space 141. The accommodating
portion 140 has an opening 142 through which the inter-
nal space 141 communicates with the outside, and holds
the stick-type base material 150 inserted into the internal
space 141 from the opening 142. For example, the ac-
commodating portion 140 is a cylindrical body having the
opening 142 and a bottom portion 143 as a bottom sur-
face, and defines the columnar internal space 141. An air
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flow path for supplying air to the internal space 141 is
connected to the accommodating portion 140. An air
inflow hole, which is an inlet of air to the air flow path,
is disposed, for example, in a side surface of the inhala-
tion device 100. An air outflow hole, which is an outlet of
air from the air flow path to the internal space 141, is
disposed, for example, in the bottom portion 143.
[0037] The stick-type base material 150 includes a
base material portion 151 and an inhalation port portion
152. The base material portion 151 includes the aerosol
source. That is, the stick-type base material 150 is an-
other example of the base material including the aerosol
source. The aerosol source contains the flavor compo-
nent derived from tobacco or non-tobacco. When the
inhalation device 100B is a medical inhaler such as a
nebulizer, the aerosol source may include a medical
agent. For example, the aerosol source may be a liquid
such as water and polyhydric alcohols such as glycerin
and propylene glycol, including the flavor component
derived from tobacco or non-tobacco, or may be a solid
including the flavor component derived from tobacco or
non-tobacco. In a state where the stick-type base mate-
rial 150 is held by the accommodating portion 140, at
least a part of the base material portion 151 is accom-
modated in the internal space 141, and at least a part of
the inhalation port portion 152 protrudes from the open-
ing 142. When the user holds the inhalation port portion
152 protruding from the opening 142 in his/her mouth and
inhales, air flows into the internal space 141 through an
air flow path that is not illustrated, and reaches the oral
cavity of the user together with the aerosol generated
from the base material portion 151.

[0038] Inthe exampleillustratedin FIG. 1B, the heating
unit 121B is formed in a film shape, and is disposed to
cover an outer periphery of the accommodating portion
140. Then, when the heating unit 121B generates heat,
the base material portion 151 of the stick-type base
material 150 is heated from the outer periphery thereof,
and the aerosol is generated.

[0039] The heat insulating portion 144 prevents heat
transfer from the heating unit 121B to other components.
For example, the heat insulating portion 144 is made of a
vacuum heat insulating material or an aerogel heat in-
sulating material.

[0040] The configuration example of the inhalation
device 100B has been described above. It is needless
to say that the configuration of the inhalation device 100B
is not limited to the above, and may adopt various con-
figurations as exemplified below.

[0041] As an example, the heating unit 121B may be
formed in a blade shape and disposed to protrude from
the bottom portion 143 of the accommodating portion 140
intotheinternal space 141. In this case, the blade-shaped
heating unit 121B is inserted into the base material por-
tion 151 of the stick-type base material 150, and heats the
base material portion 151 of the stick-type base material
150 from the inside. As another example, the heating unit
121B may be disposed to cover the bottom portion 143 of
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the accommodating portion 140. Further, the heating unit
121B may be configured as a combination of two or more
of a first heating unit covering the outer periphery of the
accommodating portion 140, a blade-shaped second
heating unit, and a third heating unit covering the bottom
portion 143 of the accommodating portion 140.

[0042] As another example, the accommodating por-
tion 140 may include an opening and closing mechanism
such as a hinge that opens and closes a part of an outer
shell forming the internal space 141. The accommodat-
ing portion 140 may open and close the outer shell to
sandwich and accommodate the stick-type base material
150 inserted into the internal space 141. In this case, the
heating unit 121B may be provided at a sandwiching
place in the accommodating portion 140, and may heat
the stick-type base material 150 while pressing the stick-
type base material 150.

[0043] The method for atomizing the aerosol source is
not limited to heating by the heating unit 121B. For ex-
ample, the method for atomizing the aerosol source may
be induction heating. In this case, the inhalation device
100B at least includes an electromagnetic induction
source such as a coil for generating a magnetic field,
instead of the heating unit 121B. A susceptor that gen-
erates heat due to the induction heating may be provided
in the inhalation device 100B or may be provided in the
stick-type base material 150.

[0044] The inhalation device 100B may further include
the heating unit 121A, the liquid guide portion 122, the
liquid storage portion 123, and the air flow path 180
according to the first configuration example, and the air
flow path 180 may supply air to the internal space 141. In
this case, the mixed fluid of the aerosol and the air
generated by the heating unit 121A flows into the internal
space 141, is further mixed with the aerosol generated by
the heating unit 121B, and reaches the oral cavity of the
user.

<<2. External Configuration Example of Inhalation De-
vice>>

[0045] Next, an external configuration example of an
inhalation device 100 (100A, 100B) of the present em-
bodiment will be described. Here, the inhalation device
100 is described as being the inhalation device 100B
illustrated in FIG. 1B, but the present invention is not
limited thereto, and the same can be applied to a case
where the inhalation device 100 is the inhalation device
100A illustrated in FIG. 1A or a hybrid-type inhalation
device 100A.

(1) Example of Inhalation Device with Panel Attached

[0046] FIG. 2 is an overall perspective view of the
inhalation device 100B. FIG. 3 illustrate top views of
the inhalation device 100B, and specifically, (a) of FIG.
3 illustrates the inhalation device 100B in a state where
the opening 142 is closed by a shutter 50 to be described
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later, and (b) of FIG. 3 illustrates the inhalation device
100B in a state where the opening 142 is opened.
[0047] As illustrated in FIGS. 2 and 3, the inhalation
device 100B includes the panel 10, the main body hous-
ing 20 to which the panel 10 is detachably attached, and
the shutter 50 which is slidable (that is, movable) with
respect to the main body housing 20. The panel 10 and
the main body housing 20 are formed as separated
members.

[0048] The panel 10is mainly implemented by a mem-
ber serving as a cover lid that forms at least a part of a
housing 40 (to be described later) on the outmost of the
inhalation device 100B. As illustrated in FIG. 2, the panel
10 includes, on a surface (outer surface) thereof, a dis-
play part 18 and an operation part 19. The display part 18
is made of a transparent material capable of transmitting
light. Although details will be described later, the light
emitting device 23a as an example of the notification unit
113Bis providedinside the inhalation device 100B (inside
a main body 30 to be described later). The user can
visually recognize the light from the light emitting device
23a from the outer surface of the panel 10 via the display
part 18.

[0049] Forexample,the operation part 19is configured
to form a recess toward the main body housing 20.
Accordingly, a position of the operation part 19 can be
indicated to the user. Further, the position of the operation
part 19 may be indicated to the user by printing a pre-
determined mark (indication) on the surface of the panel
10.

[0050] The main body housing 20 accommodates the
main body 30 of the inhalation device 100B. Components
of the inhalation device 100B illustrated in FIG. 1B are
accommodated in, for example, the main body 30.
[0051] The panel 10 is attached to the main body
housing 20 to form the outermost housing 40 of the
inhalation device 100B. For example, the user can make
an appearance of the inhalation device 100B match
his/her preference by attaching the panel 10 having a
design matching his/her preference. Further, since the
inhalation device 100B includes the panel 10, even when
the main body 30 generates heat, the heat to be released
to the outside can be buffered. That is, for example, the
panel 10 may function toinsulate heat generated from the
main body 30(for example, the heating unit 121B).
[0052] Thehousing40is preferablysizedtobeheldina
hand of the user. For example, the user holds the inhala-
tion device 100B with one hand while bringing a fingertip
into contact with the surface of the panel 10. When the
user presses the operation part 19 with the fingertip, the
panel 10 is deformed such that the operation part 19 is
further recessed toward the main body housing 20. As a
result of such deformation of the panel 10, a bottom
portion of the operation part 19 comes into contact with
an operation button 22 (to be described later) provided on
a surface of the main body housing 20, and the operation
button 22 is pressed down. As an example, the user can
power on the inhalation device 100B by pressing down
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the operation button 22 by pressing the operation part 19
with a finger.

[0053] FIG. 2 and (a) of FIG. 3 illustrate the inhalation
device 100B in a state where the opening 142 is closed by
the shutter 50. When the inhalation device 100B is in the
state illustrated in (a) of FIG. 3, by the user sliding the
shutter 50 with a finger, the shutter 50 is moved from
above the opening 142 and the opening 142 is opened,
as illustrated in (b) of FIG. 3. In this way, by operating the
shutter 50 to open the opening 142, the user can insert
the stick-type base material 150 into the opening 142.

(2) Example of Inhalation Device with Panel Removed

[0054] FIG.4is aview illustrating the inhalation device
100B in a state where the panel 10 is removed therefrom,
and specifically illustrates an outer surface of the main
body housing 20 which is exposed when the panel 10 is
removed from the main body housing 20. That is, the
outer surface of the main body housing 20 illustrated in
FIG. 4 is covered with the panel 10 in the state where the
panel 10 is attached to the main body housing 20.
[0055] Asillustrated in FIG. 4, for example, a magnet
21a,amagnet 21b, the operation button 22, and a display
window 23 are provided on the outer surface of the main
body housing 20. In addition to the above parts, for
example, a sensor for detecting the attachment of the
panel 10 to the main body housing 20 may be provided on
the outer surface of the main body housing 20.

[0056] The magnet21aandthe magnet21b attractthe
panel 10 to the main body housing 20 by magnetic force
(magnetic attraction). Accordingly, the panel 10 is held on
the main body housing 20. More specifically, magnets
(notillustrated) corresponding to the magnet21a and the
magnet 21b are provided on an inner surface of the panel
10 facing the outer surface of the main body housing 20
when the panel 10 is attached to the main body housing
20. Further, the panel 10 is held on the main body housing
20 by the magnets provided on the panel 10, and the
magnet 21a and the magnet 21b. Each of the magnet
21a, the magnet 21b, and the magnets of the panel 10 is
preferably formed of, for example, a permanent magnet.
[0057] The operationbutton 22 is provided ata position
corresponding to the operation part 19 of the panel 10
when the panel 10 is attached to the main body housing
20. Accordingly, as described above, the user can oper-
ate the operation button 22 via the operation part 19 of the
panel 10.

[0058] The display window 23 is an opening aligned in
position with the light emitting device 23a provided in the
main body 30, and transmits light from the light emitting
device 23a to the display part 18 of the panel 10. Accord-
ingly, as described above, the user can visually recognize
the light from the light emitting device 23a from the outer
surface of the panel 10.

[0059] The light emitting device 23ais an example of a
light emitting unit that emits light, and for example, in-
cludes one or more light emitting elements. As the light
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emitting elements of the light emitting device 23a, for
example, light emitting diodes (LEDs) may be adopted.
As an example, in the present embodiment, the light
emitting device 23a includes a plurality of LEDs having
different emission colors, and is configured to emit lightin
a plurality of emission colors including blue, yellow, and
red.

[0060] The lightemitting device 23a notifies the user of
predetermined information by emitting light in a prede-
termined light emitting mode. Here, the light emitting
mode can be, for example, a light emission color, but is
not limited thereto, and may be, for example, an intensity
oflighting (in other words, brightness) or a lighting pattern
(for example, blinking at a predetermined time interval).
[0061] Examples of the natification performed by the
light emitting device 23a include a notification on opera-
tion information of the inhalation device 100B indicating
whether the power supply of the inhalation device 100B is
turned on (that is, in a power-on state). Further, in the
present embodiment, the light emitting device 23a may
notify the user of information related to a progress of
authentication processing (to be described later).

<<3. Operation Example of Inhalation Device>>

[0062] Next, an operation example of the inhalation
device 100 of the present embodiment will be described.
A control unit 116 (116A, 116B) may operate the inhala-
tion device 100 based on an input from the user. As an
example, the control unit 116 causes the inhalation de-
vice 100 to generate the aerosol in response to an aero-
sol generation request from the user.

[0063] Here,the aerosol generation request can be, for
example, an operation (hereinafter, also referred to as a
"heating startoperation") instructing a start of the heating.
As an example, the heating start operation can be press-
ing down the operation button 22 in a state where the
inhalation device 100 is powered on. As another exam-
ple, the heating start operation may be an inhalation
operation on the inhalation device 100 in the state where
the inhalation device 100 is powered on. The aerosol
generation request is not limited to a direct operation on
the inhalation device 100, and may be reception of pre-
determined information from another device capable of
communicating with the inhalation device 100, such as a
smartphone. The control unit 116 can detect the aerosol
generation request based on, for example, information
acquired by a sensor unit 112 or a communication unit
115.

[0064] For example, in a case where the inhalation
device 100 is the inhalation device 100A illustrated in
FIG. 1A, when an inhalation operation on the inhalation
device 100A is detected based on the detection result of
the puff sensor, the control unit 116A supplies a prede-
termined amount of electric power to the heating unit
121A to generate the aerosol. At this time, the electric
power supplied to the heating unit 121A is determined in
advance by a manufacturer of the inhalation device 100A
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in order to generate an appropriate amount of aerosol
including an appropriate amount of flavor components,
for example. Accordingly, it is possible to provide a high-
quality smoking experience to the user.

[0065] Further, in a case where the inhalation device
100 is the inhalation device 100B illustrated in FIG. 1B,
when the heating start operation (for example, the press-
down of the operation button 22) is detected, the control
unit 116B controls the temperature of the heating unit
121B based on a heating profile prepared in advance to
generate the aerosol. Here, the heating profile is informa-
tion that defines a time-series transition of a target tem-
perature that is a target value of the temperature of the
heating unit 121B, and is stored in advance in the storage
unit 114B, for example.

[0066] When the temperature control on the heating
unit 121B based on the heating profile (hereinafter also
referred to as "heating control based on the heating
profile") is described in detail, the control unit 116B con-
trols the temperature of the heating unit 121B based on a
deviation between the target temperature corresponding
to an elapsed time from the start of the heating control
based on the heating profile and an actual temperature of
the heating unit 121B (hereinafter also referred to as an
"actual temperature"). More specifically, at this time, the
control unit 116B controls the temperature of the heating
unit 121B such that a time-series transition of the actual
temperature of the heating unit 121B is the same as the
time-series transition of the target temperature defined in
the heating profile.

[0067] The temperature control on the heating unit
121B can be achieved by, for example, known feedback
control. For example, the control unit 116B supplies the
electric power from the power supply 111B to the heating
unit 121B in a form of pulses subjected to pulse width
modulation (PWM) or pulse frequency modulation
(PFM). In this case, the control unit 116B can perform
the temperature control on the heating unit 121B by
adjusting a duty ratio of the power pulses.

[0068] In the feedback control, the control unit 116B
may control the electric power supplied to the heating unit
121B, for example, the duty ratio based on a difference
between the actual temperature and the target tempera-
ture and the like. The feedback control may be, for ex-
ample, proportional-integral-differential controller (PID)
control. Alternatively, the control unit 116B may perform
simple ON-OFF control. For example, the control unit
116B may perform the heating using the heating unit
121B before the actual temperature reaches the target
temperature, stop the heating using the heating unit121B
when the actual temperature reaches the target tempera-
ture, and perform the heating using the heating unit 121B
again when the actual temperature becomes lower than
the target temperature.

[0069] Thetemperature ofthe heatingunit121B canbe
acquired (in other words, quantified), for example, by
measuring or estimating an electrical resistance value
of a heating resistor constituting the heating unit 121B.
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This is because the electrical resistance value of the
heating resistor changes according to the temperature.
The electrical resistance value of the heating resistor can
be estimated (that is, acquired), for example, by measur-
ing a voltage drop amount in the heating resistor. The
voltage drop amount in the heating resistor can be mea-
sured (that is, acquired) by a voltage sensor that mea-
sures a potential difference applied to the heating resis-
tor. As another example, the temperature of the heating
unit 121B may be measured by a temperature sensor (the
puff thermistor) provided near the heating unit 121B.
[0070] The heating profile (the heating profile for main
heating control to be described later) is typically designed
to optimize a flavor experienced by the user when the
user inhales the aerosol generated from the stick-type
base material 150. Thus, by controlling the temperature
of the heating unit 121B based on the heating profile, it is
possible to optimize the flavor experienced by the user,
and provide a high-quality smoking experience to the
user.

[0071] In an inhaler that generates a substance to be
inhaled by a user, such as the inhalation device 100, in
order to prevent an occurrence of inconvenience caused
by misuse by a child (for example, an infant and a young
child), a so-called "child resistance function (hereinafter
also referred to as an "CR function")" may be implemen-
ted. As the CR function in such an inhaler, for example, it
is conceivable to generate the aerosol after authenticity
ofthe useris confirmed by a user authentication suchas a
fingerprint authentication.

[0072] In general, a certain amount of time after tem-
perature rise of the heating unit is started is required for
the heating unit that heats the aerosol source to reach a
temperature sufficient to generate the aerosol. Further,
when the temperature rise of the heating unit is started
after the authenticity of the useris confirmed, a start of the
temperature rise of the heating unitis delayed, and thus a
time until the aerosol is generated is lengthened.
[0073] In a case where the time until the aerosol is
generated is lengthened, convenience of the inhaler is
decreased, and marketability of the inhaler may de-
crease. From a viewpoint of the marketability of the
inhaler, it is desired to improve safety and security of
the inhaler by preventing the use by a person otherthan a
legitimate user (for example, a child), and to prevent as
much as possible the decrease in the convenience as-
sociated with the improvement in safety and security.
[0074] Therefore, in the present embodiment, the tem-
perature of the heating unit 121 is raised within arange in
which the aerosol is not generated, from when authenti-
cation processing related to availability of the inhalation
device 100 (hereinafter, also simply referred to as an
"authentication processing") is performed. Accordingly,
since the temperature of the heating unit 121 is raised in
advance during the authentication processing, a time
required to raise the temperature of the heating unit
121 to a temperature at which the aerosol is generated
can be shortened after the authentication processing is
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completed. Thus, even if completion of the authentication
processing is required in order to generate the aerosol, a
time required to generate the aerosol can be prevented
from being lengthened, and a decrease in convenience
caused by the lengthening of the time can be prevented.
[0075] Therefore, safety and security of the inhalation
device 100 are improved by preventing the aerosol from
being generated for a person other than the legitimate
user such as a child, the decrease in the convenience
associated with the improvement in the safety and the
security can be prevented, and marketability of the in-
halation device 100 is improved. Hereinafter, the opera-
tion example of the inhalation device 100 of the present
embodiment will be described more specifically.

[0076] Hereinafter, the inhalation device 100 of the
present embodiment will be described as being the in-
halation device 100B illustrated in FIG. 1B, but the pre-
sent invention is not limited thereto. For example, the
same can be applied to the case where the inhalation
device 100 is the hybrid-type inhalation device 100A. In
this case, in the following description, the "inhalation
device 100B" may be read as the "hybrid-type inhalation
device 100A", the "sensor unit 112B" may be read as the
"sensor unit 112A", the "notification unit 113B" may be
read as the "notification unit 113A", the "storage unit
114B" may be read as the "storage unit 114A", the "com-
munication unit 115B" may be read as the "communica-
tion unit 115A", the "control unit 116B" may be read as the
"control unit 116A", and the "heating unit 121B" may be
read as a "second heating unit in the hybrid-type inhala-
tion device 100A (that is, a heating unit that heats the
flavor imparting cartridge 130)".

[0077] Asdescribed above, the control unit 116B of the
inhalation device 100B controls the temperature of the
heating unit 121B such that the actual temperature of the
heating unit 121B becomes a predetermined target tem-
perature. Regarding the temperature control on the heat-
ing unit 121B (hereinafter also referred to as the "heating
control"), the control unit 116B is configured to perform
the during-authentication heating control and the main
heating control.

[0078] Here, the during-authentication heating control
is heating control in which a temperature lower than the
lowest temperature at which the aerosol is generated
(hereinafter, also simply referred to as the "lowest tem-
perature") is set as the target temperature, and is an
example of first heating control of the present invention.
The lowest temperature is determined by, for example,
physical properties of the aerosol source, and is, for
example, 230 [°C] in the present embodiment.

[0079] By setting the target temperature in the during-
authentication heating control (hereinafter, also referred
to as a "during-authentication target temperature") to a
temperature lower than the lowest temperature, the aero-
sol can be prevented from being generated during the
authentication processing (in other words, before the
authenticity of the user is confirmed) and the safety
and the security of the inhalation device 100 can be

10

15

20

25

30

35

40

45

50

55

improved.

[0080] Further, by setting the during-authentication
target temperature to a temperature lower than the low-
est temperature, consumption of the aerosol source of
the stick-type base material 150 due to the temperature
rise of the heating unit 121B when the during-authentica-
tion heating control is performed can be limited. Accord-
ingly, even if the during-authentication heating control is
performed, an appropriate amount of aerosol can be
generated thereafter, and a high-quality smoking experi-
ence can be provided to the user. Further, since the
consumption of the aerosol source when the during-
authentication heating control is performed can be lim-
ited, even if the confirmation of the authenticity of the user
by current authentication processing fails, the stick-type
base material 150 heated during the current authentica-
tion processing can be continuously used thereafter.
[0081] The during-authentication target temperature
is, for example, a temperature higher than a so-called
room temperature (for example, 300 [K] =27 [°C]). Thus,
by the during-authentication heating control, the tem-
perature of the heating unit 121B can be raised to a
temperature higherthan the room temperature and within
a range in which the aerosol is not generated.

[0082] More specifically, when the lowest temperature
is 230 [°C], the during-authentication target temperature
can be 100 [°C], for example. The during-authentication
target temperature is not limited to a single temperature,
and may be a plurality of temperatures such as 100 [°C],
150 [°C], and 200 [°C] (to be described later).

[0083] The main heating control is heating control in
which a temperature higher than the lowest temperature
is set as the target temperature, and is an example of
second heating control of the present invention. The
target temperature in the main heating control (herein-
after, also referred to as a "during-main-heating target
temperature") is typically determined such that a flavor
that the user takes when the user inhales the generated
aerosol is optimal.

[0084] More specifically, when the lowest temperature
is 230 [°C], the during-main-heating target temperature
can be setto 240 [°C], 260 [°C], or 300 [°C]. In the present
embodiment, it is assumed that the during-main-heating
targettemperature changes to 300 [°C], 240[°C], and 260
[°C] according to an elapsed time from when the main
heating control is started (to be described later).

[0085] In this way, the control unit 116B configured to
perform the during-authentication heating control and the
main heating control performs the during-authentication
heating control when the authentication processing is
being performed. Then, when the authentication proces-
sing is completed, the control unit 116B ends the during-
authentication heating control and performs the main
heating control. Accordingly, the temperature of the heat-
ing unit 121B can be increased to the during-authentica-
tion target temperature during the authentication proces-
sing, and the time required to raise the temperature of the
heating unit 121B to the temperature at which the aerosol
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is generated can be shortened by the main heating con-
trol performed after the authentication processing is
completed. Thus, even if completion of the authentication
processing is required in order to generate the aerosol,
the time required to generate the aerosol can be pre-
vented from being lengthened, and the decrease in the
convenience caused by the lengthening of the time can
be prevented.

[0086] In the present description and the like, the
"completion" of the authentication processing means that
the authentication processing is ended when the authen-
ticity of the user is confirmed by the authentication pro-
cessing, for example. More specifically, for example,
even if the authenticity of the user is not confirmed, the
authentication processing also ends when a predeter-
mined time elapses from the start (so-called timeout) or
the authentication fails a predetermined number of times
(forexample, three times consecutively), but such an end
of the authentication processing is not called "comple-
tion". Hereinafter, the end of the authentication proces-
sing without confirming the authenticity of the user is also
referred to as "interruption”.

[0087] In the authentication processing, for example,
user authentication is performed in which an input of
predetermined authentication information (for example,
fingerprint information to be described later) is received
from the user, and the input authentication information is
collated with information stored in advance to confirm the
authenticity of the user. As the user authentication in the
authentication processing, a biometric authentication
such as the fingerprint authentication, a gesture authen-
tication, a person identification number (PIN) authentica-
tion, a password authentication, a voice authentication,
or the like can be adopted.

[0088] As another example, a communication authen-
tication using communication between another device
capable of communicating with the inhalation device
100B such as a smartphone and the inhalation device
100B may be adopted, as the user authentication in the
authentication processing. As the communication
authentication, for example, the gesture authentication
or the password authentication using another device can
be adopted. In this case, when the authenticity of the user
is confirmed through the gesture authentication or the
password authentication, the other device transmits in-
formation indicating the confirmation to the inhalation
device 100B.

[0089] In the present embodiment, it is assumed that
the control unit 116B performs the authentication proces-
sing in response to detection of the heating start opera-
tion. More specifically, for example, the control unit 116B
performs the authentication processing when detecting
the press-down of the operation button 22 in a state
where the inhalation device 100B is powered on. For
example, an operation that triggers the execution of the
authentication processing is not limited to pressing down
the operation button 22 as described above, and may be,
for example, an operation of sliding the shutter 50 to open
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the opening 142, or an operation of inserting the stick-
type base material 150 into the opening 142. Further, in
the case where the inhalation device 100 is the hybrid-
type inhalation device 100A, the operation that triggers
the execution of the authentication processing may be,
for example, an operation of mounting the flavor impart-
ing cartridge 130 on the inhalation device 100A.

[0090] In the present embodiment, the sensor unit
112B includes a fingerprint sensor capable of acquiring
fingerprint information representing a fingerprint of the
user, and the control unit 116B performs, as the user
authentication in the authentication processing, finger-
print authentication using the fingerprint information ac-
quired by the fingerprint sensor. More specifically, when
the fingerprint information is acquired by the fingerprint
sensor during the authentication processing, the control
unit 116B collates the acquired fingerprint information
with collation information stored in advance in the storage
unit 114B. When a fingerprint represented by the ac-
quired fingerprint information matches a fingerprint re-
presented by the collation information, the control unit
116B authenticates the user as the legitimate user. On
the other hand, when the fingerprint represented by the
acquired fingerprint information does not match the fin-
gerprint represented by the collation information, the
control unit 116B does not authenticate the user as the
legitimate user in the current fingerprint authentication,
and determines an authentication result of the current
fingerprint authentication as an authentication failure.
[0091] Further, a plurality of user authentications may
be performed in the authentication processing, and the
authentication processing may be completed when all of
the plurality of user authentications is completed. In other
words, when at least one user authentication is not
completed among the plurality of user authentications
performed in the authentication processing, the authen-
tication processing may not be completed. Accordingly,
as compared with a case where the authentication pro-
cessing is completed with completion of a single user
authentication, the safety and the security of the inhala-
tion device 100B can be improved.

[0092] Further, in a case of performing a plurality of
user authentications in the authentication processing,
the plurality of user authentications may include both a
user authentication closed in the inhalation device 100B
(forexample, a user authentication that can be performed
by the inhalation device 100B alone such as the finger-
printauthentication) and a communication authentication
using communication with another device. In this way, by
performing a plurality of user authentications in which the
user authentication closed in the inhalation device 100B
and the communication authentication are combined, the
safety and the security of the inhalation device 100B can
be further improved.

[0093] In the present embodiment, the control unit
116B performs the authentication processing, but the
present invention is not limited thereto. The authentica-
tion processing may be performed by another device
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capable of communicating with the inhalation device
100B such as a smartphone. In this case, for example,
the other device may notify the inhalation device 100B
(for example, the control unit 116B) of a start of the
authentication processing and notify the inhalation de-
vice 100B of the completion or interruption of the authen-
tication processing. The authentication processing may
be performed by the inhalation device 100B and another
device in cooperation with each other while communicat-
ing with each other as appropriate.

(1) First Example of Temperature Transition of Heating
Unit 121B

[0094] Next, a specific example of a temperature tran-
sition of the heating unit 121B according to the during-
authentication heating control and the main heating con-
trol will be described. FIG. 5is a diagram illustrating a first
example of the temperature transition of the heating unit
121B according to the during-authentication heating con-
trol and the main heating control. In FIG. 5, a horizontal
axis represents a time, and a vertical axis represents a
temperature [°C] of the heating unit 121B. [R. T] on the
vertical axis in FIG. 5 represents the room temperature.
[0095] Itis assumed that, ata time tO illustrated in FIG.
5, the user performs the heating start operation (for
example, the press-down of the operation button 22)
and the control unit 116B detects the heating start opera-
tion. In this case, the control unit 116B starts the authen-
tication processing from the time t0 and starts the during-
authentication heating control with the target tempera-
ture set to 100 [°C]. Accordingly, the heating unit 121B is
controlled such that the temperature thereof is raised
toward 100 [°C] from the time t0, and is maintained at
100 [°C] after reaching 100 [°C].

[0096] Thereafter, the authentication processing is
completed at a time t1. In this case, the control unit
116B ends the during-authentication heating control at
the time t1 and starts the main heating control.

[0097] In the present embodiment, the during-main-
heating target temperature is changed according to an
elapsed time from when the main heating control is
started. More specifically, as illustrated in FIG. 5, the
during-main-heating target temperature when the
elapsed time from the start of the main heating control
is 0 [s] to Ta [s] (where Ta > 0) is set to 300 [°C]. Further,
the during-main-heating target temperature when the
elapsed time from the start of the main heating control
is Ta[s]to Tb [s] (Tb > Ta) is set to 240 [°C]. Further, the
during-main-heating target temperature when the
elapsed time from the start of the main heating control
is Tb [s] to Tc [s] (Tc > Tb) is set to 260 [°C].

[0098] Accordingly, when the main heating control is
started from the time t1, the heating unit 121B is con-
trolled such that the temperature thereof is first raised
toward 300 [°C], and is maintained at 300 [°C] until a time
t2 after reaching 300 [°C]. Here, the time t2 is a time when
Ta [s] elapses since the time t1.
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[0099] Then, at the time t2, the heating unit 121B is
controlled such thatthe temperature thereof is decreased
toward 240 [°C], and is maintained at 240 [°C] until a time
t3 after reaching 240 [°C]. Here, the time t3 is a time when
Tb [s] elapses since the time t1.

[0100] Then, at the time t3, the heating unit 121B is
controlled such that the temperature thereof is raised
toward 260 [°C] again, and is maintained at 260 [°C] until
atime t4 afterreaching 260 [°C]. Here, the time t4 isatime
when Tc [s] elapses since the time t1. At the time t4, the
control unit 116B ends the main heating control. After the
completion of the main heating control, the heating unit
121B naturally radiates heat, and the temperature of the
heating unit 121B gradually decreases toward the room
temperature.

[0101] As illustrated in FIG. 5, by performing the dur-
ing-authentication heating control during the authentica-
tion processing, the control unit 116B can increase the
temperature of the heating unit 121B to 100 [°C], which is
the during-authentication target temperature, before
starting the main heating control. Accordingly, after the
start of the main heating control, it only needs to increase
the temperature of the heating unit 121B from 100 [°C] to
300 [°C] which is an initial during-main-heating target
temperature, and thus the time required to reach 300
[°C]can be shortened as compared with a case where the
temperature is raised from the room temperature to 300
[°C]. Thus, after the completion of the authentication
processing (that is, after the start of the main heating
control), the temperature of the heating unit 121B can be
quickly raised to the temperature at which the aerosol is
generated.

[0102] Forexample, the during-authentication heating
control is implemented by the control unit 116B perform-
ing heating control based on a heating profile for during-
authentication heating control that defines the during-
authentication target temperature. Further, the main
heating control is implemented by the control unit 116B
performing heating control based on the heating profile
for main heating control that defines the during-main-
heating target temperature. As another example, the
during-authentication heating control and the main heat-
ing control may be implemented by the control unit 116B
performing heating control based on one heating profile
that defines the during-authentication target temperature
and the during-main-heating target temperature.

[0103] Further, for example, in a case where a prede-
termined time (for example, 20 [s]) elapses since the time
t0 without the authenticity of the user being confirmed by
the authentication processing started from the time t0,
the control unit 116 may interrupt the authentication
processing at that time and end the during-authentication
heating control. In this way, by ending the during-authen-
tication heating control when a predetermined time
elapses since the start of the authentication processing,
the during-authentication heating control can be pre-
vented from continuing for a long time and an increase
in power consumption of the inhalation device 100B can
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be prevented. Further, deterioration of the stick-type
base material 150 due to the during-authentication heat-
ing control being continued for a long time can be pre-
vented, and the stick-type base material 150 heated
during the current authentication processing can also
be continuously used thereafter.

[0104] Further, in the case where the predetermined
time elapses since the start of the authentication proces-
sing, the control unit 116B may decrease the during-
authentication target temperature as compared with that
before the predetermined time elapses. For example, the
during-authentication target temperature may be set to
100 [°C] during a period from the time t0 to when the
predetermined time elapses, and the during-authentica-
tion target temperature may be set to 70 [°C] after the
predetermined time elapses since the time t0. In this way,
by decreasing the during-authentication target tempera-
ture when the predetermined time elapses since the start
of the authentication processing, the electric power sup-
plied to the heating unit 121B can be reduced and an
increase in the power consumption of the inhalation
device 100B can be prevented, as compared with a case
where the during-authentication target temperature is
maintained even after the predetermined time elapses.
[0105] Here, an example has been described in which
the during-authentication target temperature is a single
temperature of 100 [°C] and the temperature of the
heating unit 121B is raised to and maintained at 100
[°C] in the during-authentication heating control, but
the present invention is not limited thereto. For example,
the authentication processing may be completed in a
shorttime (forexample, about 5[s]) or may be lengthened
(for example, about 20 [s] is required to complete) de-
pending on whether the user authentication is smoothly
performed. If the during-authentication target tempera-
ture is set to a single (that is, uniform) temperature, the
time until the aerosol is generated may also be length-
ened when the authentication processing is lengthened.
[0106] Therefore, a plurality of during-authentication
target temperatures may be provided, and the during-
authentication target temperature may be increased ac-
cording to the elapsed time since the authentication
processing is started. Hereinafter, a second example in
which the during-authentication target temperature is
increased according to the elapsed time since the
authentication processing is started will be described.

(2) Second Example of Temperature Transition of
Heating Unit 121B

[0107] FIG. 6is a diagram illustrating a second exam-
ple of the temperature transition of the heating unit 121B
according to the during-authentication heating control
and the main heating control. Here, portions different
from the description of FIG. 5 will be mainly described,
and description of portions common to the description of
FIG. 5 will be omitted or simplified as appropriate.

[0108] In the example illustrated in FIG. 6, three tem-
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peratures of 100 [°C], 150 [°C], and 200 [°C] are provided
as the during-authentication target temperature. For ex-
ample, the during-authentication target temperature
when the elapsed time from the start of the during-
authentication heating control is 0 [s] to Tx [s] (where
Tx > 0) is set to 100 [°C]. Further, the during-authentica-
tion target temperature when the elapsed time from the
start of the during-authentication heating control is Tx [s]
to Ty [s] (where Ty > Tx) is set to 150 [°C]. Further, the
during-authentication target temperature when the
elapsed time from the start of the during-authentication
heating control is Ty [s] or later is set to 200 [°C].
[0109] In such a configuration, as illustrated in FIG. 6,
when the during-authentication heating control is started
from the time t0, the heating unit 121B is controlled such
that the temperature thereof is first raised toward 100
[°C], and is maintained at 100 [°C] until a time t11 after
reaching 100 [°C]. Here, the time t11 is a time when Tx [s]
elapses since the time t0.

[0110] Then, at the time t11, the heating unit 121B is
controlled such that the temperature thereof is decreased
again toward 150 [°C], and is maintained at 150 [°C] until
a time t12 after reaching 150 [°C]. Here, the time t12is a
time when Ty [s] elapses since the time t0.

[0111] Then, at the time t12, the heating unit 121B is
controlled such that the temperature thereof is raised
toward 200 [°C] again, and is maintained at 200 [°C] until
the time t1 after reaching 200 [°C].

[0112] Asillustratedin FIG. 6, by increasing the during-
authentication target temperature according to the
elapsed time from the start of the authentication proces-
sing, when the authentication processing is lengthened,
the temperature of the heating unit 121B can be further
increased accordingly during the authentication proces-
sing. Accordingly, the time required to raise the tempera-
ture of the heating unit 121B to the temperature at which
the aerosol is generated can be shortened by the main
heating control performed after the authentication pro-
cessing is completed. Thus, even if the authentication
processing is lengthened, the time required to generate
the aerosol can be prevented from being lengthened, and
the decrease in the convenience caused by the length-
ening of the time can be prevented.

[0113] In contrast, for example, it is assumed that the
during-authentication target temperature is set to only a
relatively low temperature of 100 [°C] and the tempera-
ture of the heating unit 121B is raised to and maintained at
100 [°C] during the authentication processing regardless
of a length of the authentication processing. In such a
case, even if the authentication processing is length-
ened, it is necessary to raise the temperature of the
heating unit 121B from 100 [°C] to 300 [°C] which is
the initial during-main-heating target temperature (that
is, an increase amount of 200 [°C]), as the main heating
control is started. Thus, in such a case, as the authenti-
cation processing is lengthened, the time until the aerosol
is generated may also be lengthened.

[0114] Further, for example, it is also considered that
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the during-authentication target temperature is setto only
a relatively high temperature of 200 [°C] and the tem-
perature of the heating unit 121B is raised to and main-
tained at 200 [°C] during the authentication processing
regardless of the length of the authentication processing.
In such a case, although the time required to raise the
temperature of the heating unit 121B to the temperature
atwhich the aerosolis generated can be shortened by the
main heating control, the electric power supplied to the
heating unit 121B during the authentication processing is
increased, and the power consumption of the inhalation
device 100B may increase.

[0115] Inthisregard, as described above, by gradually
increasing the during-authentication target temperature
according to the elapsed time from the start of the authen-
tication processing, the electric power supplied to the
heating unit 121B during the authentication processing
can be reduced and the increase in the power consump-
tion of the inhalation device 100B can be prevented, as
compared with a case where the temperature of the
heating unit 121B is raised to and maintained at a rela-
tively high temperature during the authentication proces-
sing. Further, by gradually increasing the during-authen-
tication target temperature according to the elapsed time
from the start of the authentication processing, the de-
terioration of the stick-type base material 150 during the
authentication processing can also be prevented as
compared with the case where the temperature of the
heating unit 121B is raised to and maintained at a rela-
tively high temperature during the authentication proces-
sing.

[0116] Here, an example has been described in which
the during-authentication target temperature is in-
creased according to the elapsed time from the start of
the during-authentication heating control, but the present
invention is not limited thereto. For example, the during-
authentication target temperature may be increased ac-
cording to a progress of the authentication processing.
Here, the progress of the authentication processing is an
evaluation value representing a progress status (in other
words, a degree of progress) of the authentication pro-
cessing, and in the present embodiment, the progress
status of the authentication processing is represented by
a percentage from 0 [%] to 100 [%].

[0117] Hereinafter, with reference to FIG. 6 again, an
example in which the during-authentication target tem-
perature is increased according to the progress of the
authentication processing will be described. In the pre-
sent example, a period from the time t0 to the time t11
illustrated in FIG. 6 is a period in which the progress of the
authentication processing is less than 33 [%]. Further, a
period from the time t11 to the time t12 is a period in which
the progress of the authentication processing is 33 [%] or
more and less than 66 [%]. Then, a period from the time
t12 to the time t1 is a period in which the progress of the
authentication processing is 66 [%] or more.

[0118] Further, in the present example, the during-
authentication target temperature when the progress of
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the authentication processing is 0 [%] to 33 [%] is set to
100 [°C], the during-authentication target temperature
when the progress of the authentication processing is
33 [%] to 66 [%] is set to 150 [°C], and the during-
authentication target temperature when the progress of
the authentication processing is 66 [%] to 100 [%] is set to
200 [°C].

[0119] In the present example, the control unit 116B
derives the progress of the authentication processing
while the authentication processing is being performed.
The progress of the authentication processing can be
derived based on, for example, a total amount of data
required to be processed or communicated in order to
complete the authentication processing, and an amount
of data that has been processed or communicated until
now. As another example, the progress of the authenti-
cation processing may be derived based on inputs (for
example, operations) required to complete the authenti-
cation processing and inputs received until now. Further,
when the authentication processing is divided into a
plurality of phases in advance, the progress of the
authentication processing may be derived based on
the current number of phases.

[0120] Then, when the derived progressis less than 33
[%], the control unit 116B sets the temperature of the
heating unit 121B to 100 [°C] in the during-authentication
heating control. Accordingly, in the present example, in
the period from the time t0 to the time t11, the temperature
ofthe heating unit 121Bis raised to and maintained at 100
[°C].

[0121] Ontheotherhand, whenthe derived progress is
33 [%] or more and less than 66 [%], the control unit 116B
sets the temperature of the heating unit 121B to 150 [°C]
in the during-authentication heating control. Accordingly,
in the present example, in the period from the time t11 to
the time t12, the temperature of the heating unit 121B is
raised to and maintained at 150 [°C].

[0122] Further, when the derived progress is 66 [%] or
more, the control unit 116B sets the temperature of the
heating unit 121B to 200 [°C] in the during-authentication
heating control. Accordingly, in the present example, in
the period from the time t12 to the time t1, the temperature
ofthe heating unit 121B is raised to and maintained at 200
[°C].

[0123] As described above, in the case where the
during-authentication target temperature is increased
according to the progress of the authentication proces-
sing, the same effects as in the case where the during-
authentication target temperature is increased according
to the elapsed time from the start of the during-authenti-
cation heating control can also be obtained.

[0124] As described above, the plurality of user
authentications may be performed in the authentication
processing. In such a case, the during-authentication
target temperature may be set to be higher when at least
one user authentication is completed than when all of the
plurality of user authentication are not completed. Here-
inafter, a third example in which the during-authentication
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target temperature is set to be higher when at least one
user authentication is completed than when all of the
plurality of user authentication are not completed will be
described.

(3) Third Example of Temperature Transition of Heating
Unit 121B

[0125] FIG.7isadiagramillustrating a third example of
the temperature transition of the heating unit 121B ac-
cording to the during-authentication heating control and
the main heating control. Here, portions different from the
description of FIG. 5 will be mainly described, and de-
scription of portions common to the description of FIG. 5
will be omitted or simplified as appropriate.

[0126] Inthe exampleillustratedinFIG.7,itisassumed
that the fingerprint authentication (that is, the user
authentication closed in the inhalation device 100B)
and the communication authentication (that is, the user
authentication using communication with another de-
vice) are sequentially performed in the authentication
processing. In the example illustrated in FIG. 7, the
during-authentication target temperature from the start
of the during-authentication heating control to the com-
pletion of the fingerprint authentication is set to 100 [°C],
and the during-authentication target temperature after
the completion of the fingerprint authentication is set to
150 [°C].

[0127] In such a configuration, as illustrated in FIG. 7,
when the during-authentication heating control (that is,
the fingerprint authentication) is started from the time t0,
the heating unit 121B is controlled such that the tempera-
ture thereof is first raised toward 100 [°C], and is main-
tained at 100 [°C] until a time t13 after reaching 100 [°C].
Here, the time t13 is a time when the fingerprint authen-
tication is completed. Then, at the time t13, the heating
unit 121B is controlled such that the temperature thereof
is raised toward 150 [°C] again, and is maintained at 150
[°C] until the time t1 after reaching 150 [°C].

[0128] AsillustratedinFIG. 7, when the plurality of user
authentications are performed in the authentication pro-
cessing, the during-authentication target temperature
may be set to be higher when at least one user authenti-
cation is completed than when all of the plurality of user
authentication are not completed. In such a configura-
tion, the during-authentication target temperature can
also be increased according to the progress status of
the authentication processing. Thus, the same effects as
in the case where the during-authentication target tem-
perature is increased according to the progress of the
authentication processing described above may be ob-
tained.

(4) Notification Example of Information Related to Pro-
gress of Authentication Processing

[0129] It is considered that, if the user can grasp the
progress of the authentication processing, the user can
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get an idea of how soon he/she can inhale the aerosol
(that is, smoke), and the convenience of the inhalation
device 100B is improved.

[0130] Therefore, the control unit 116B may notify the
user of information related to the progress of the authen-
tication processing (hereinafter also referred to as "pro-
gress information") via the notification unit 113B. The
progress information can be, for example, information
indicating the progress of the authentication processing.
In this case, the progress information is not limited to
information clearly indicating the progress of the authen-
tication processing such as " OO [%]", and may be, for
example, information indicating the progress of the
authentication processing to such an extent that the user
can roughly grasp the progress.

[0131] In the present embodiment, for example, the
progress information is notified to the user by making the
emission color of the light emitting device 23a different
according to the progress of the authentication proces-
sing. Accordingly, the progress of the authentication
processing can be notified to the user in an intuitive
and easy-to-understand manner.

[0132] FIG. 8is adiagram illustrating a first example of
a notification of the progress information. Here, portions
different from the description of FIG. 6 will be mainly
described, and description of portions common to the
description of FIG. 6 will be omitted or simplified as
appropriate. In the example illustrated in FIG. 8, a period
from the time t0 to the time t11 is a period in which the
progress of the authentication processing is less than 33
[%]. Further, a period from the time t11 to the time t12is a
period in which the progress of the authentication pro-
cessing is 33 [%] or more and less than 66 [%]. Then, a
period from the time t12 to the time t1 is a period in which
the progress of the authentication processing is 66 [%] or
more.

[0133] In the example illustrated in FIG. 8, when the
progress of the authentication processing is less than 33
[%], the control unit 116B causes the light emitting device
23a to emit red light. Further, when the progress of the
authentication processing is 33% or more and less than
66 [%], the control unit 116B causes the light emitting
device 23a to emit yellow light. Further, when the pro-
gress of the authentication processing is 66 [%] or more,
the control unit 116B causes the light emitting device 23a
to emit blue light.

[0134] In this way, by making the emission color of the
light emitting device 23a different according to the pro-
gress of the authentication processing, the progress of
the authentication processing can be indicated to the
user by the emission color of the light emitting device
23a. Thus, the user can grasp the progress of the authen-
tication processing, and the convenience of the inhala-
tion device 100B is improved.

[0135] Here, the progress information is notified to the
user by making the emission color of the light emitting
device 23a different according to the progress of the
authentication processing, but the present invention is
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not limited thereto. Hereinafter, examples of a case
where the progress information is notified to the user
by methods other than the emission color of the light
emitting device 23a will be described.

[0136] FIG. 9 is a diagram showing a modification of
the light emitting device 23a. In the example illustrated in
FIG. 9, the light emitting device 23a includes a first light
emitting element 23a_1, a second light emitting element
23a_2, and a third light emitting element 23a_3. For
example, LEDs may be adopted as the first light emitting
element 23a_1, the second light emitting element23a_2,
and the third light emitting element 23a_3. Emission
colors of the first light emitting element 23a_1, the second
light emitting element 23a_2, and the third light emitting
element 23a_3 may be the same or different.

[0137] FIG. 10 is a diagram illustrating a second ex-
ample of the notification of the progress information.
Here, portions different from the description of FIG. 8 will
be mainly described, and description of portions common
to the description of FIG. 8 will be omitted or simplified as
appropriate.

[0138] In the example illustrated in FIG. 10, for exam-
ple, the control unit 116B notifies the user of the progress
information by making the number of light emitting ele-
ments that emit light among the light emitting elements
provided in the light emitting device 23a different accord-
ing to the progress of the authentication processing.
Accordingly, the progress of the authentication proces-
sing can be notified to the user in an intuitive and easy-to-
understand manner.

[0139] Specifically, as illustrated in FIG. 10, when the
progress of the authentication processing is less than 33
[%], the control unit 116B causes one light emitting ele-
ment (for example, the first light emitting element 23a_1)
among the light emitting elements provided in the light
emitting device 23a to emit light. Further, when the pro-
gress of the authentication processing is 33 [%] or more
and less than 66 [%], the control unit 116B causes two
lightemitting elements (for example, the firstlight emitting
element 23a_1 and the second light emitting element
23a_2)among the light emitting elements provided in the
light emitting device 23a to emit light. Further, when the
progress of the authentication processing is 66 [%] or
more, the control unit 116B causes three light emitting
elements (that is, the first light emitting element 23a_1,
the second light emitting element 23a_2, and the third
light emitting element 23a_3) among the light emitting
elements provided in the light emitting device 23a to emit
light.

[0140] In this way, by making the number of light emit-
ting elements that emit light among the light emitting
elements provided in the light emitting device 23a differ-
ent according to the progress of the authentication pro-
cessing, the progress of the authentication processing
can be indicated to the user by the number of light
emitting elements that emit light. Thus, the user can
grasp the progress of the authentication processing,
and the convenience of the inhalation device 100B is
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improved.

[0141] Here, the number of light emitting elements that
emit light among the light emitting elements provided in
the light emitting device 23a is made different according
to the progress of the authentication processing, but the
present invention is not limited thereto. For example, the
control unit 116B may notify the user of the progress
information by making the light emitting element that
emits light among the light emitting elements provided
in the light emitting device 23a different according to the
progress of the authentication processing.

[0142] More specifically, when the progress of the
authentication processing is less than 33 [%], the control
unit 116B may cause, for example, the first light emitting
element 23a_1 among the light emitting elements pro-
vided in the light emitting device 23a to emit light. Further,
when the progress of the authentication processing is 33
[%] or more and less than 66 [%], the control unit 116B
may cause, for example, the second light emitting ele-
ment 23a_2 among the light emitting elements provided
in the light emitting device 23a to emitlight. Further, when
the progress of the authentication processing is 66 [%] or
more, the control unit 116B may cause, for example, the
third light emitting element 23a_3 among the light emit-
ting elements provided in the light emitting device 23a to
emit light.

[0143] Inthis way, by making the light emitting element
that emits light among the light emitting elements pro-
vided in the light emitting device 23a different according
to the progress of the authentication processing, the
progress of the authentication processing can be indi-
cated to the user by the light emitting element that emits
light. Thus, the user can grasp the progress of the authen-
tication processing, and the convenience of the inhala-
tion device 100B is improved.

[0144] Further, when the notification unit 113B includes
a display unit that displays an image, the progress in-
formation may be notified to the user by making a display
mode of the display unit different according to the pro-
gress of the authentication processing. In this case, the
progress of the authentication processing can also be
notified to the user in an intuitive and easy-to-understand
manner. Hereinafter, an example will be described in
which the user is notified of the information related to
the progress of the authentication processing via a dis-
play device 23b as an example of the display unit pro-
vided in the notification unit 113B.

[0145] FIG. 11 is a diagram illustrating an example of
the display device 23b. The display device 23b is pro-
vided at a position visible to the user in the inhalation
device 100B. As the display device 23b, for example, a
liquid crystal display or an organic electro-luminescence
(EL) display may be adopted.

[0146] In the present example, the display device 23b
displays, for example, an indicator | as an image for
notifying the user of the progress information. The indi-
cator | indicates the progress of the authentication pro-
cessing in three stages.
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[0147] FIG. 12is adiagram illustrating a third example
of the notification of the progress information. Here, por-
tions different from the description of FIG. 8 will be mainly
described, and description of portions common to the
description of FIG. 8 will be omitted or simplified as
appropriate.

[0148] In the example illustrated in FIG. 12, when the
progress of the authentication processing is less than 33
[%], the control unit 116B displays the indicator | of the
display device 23b in a first-stage display. Further, when
the progress of the authentication processing is 33 [%] or
more and less than 66 [%], the control unit 116B displays
the indicator | of the display device 23b in a second-stage
display. Further, when the progress of the authentication
processing is 66 [%] or more, the control unit 116B dis-
plays the indicator | of the display device 23b in a third-
stage display.

[0149] In this way, by making a display mode of the
display device 23b (a display mode of the indicator | in the
example described here) different according to the pro-
gress of the authentication processing, the progress of
the authentication processing can be indicated to the
user by the display mode of the display device 23b. Thus,
the user can grasp the progress of the authentication
processing, and the convenience of the inhalation device
100B is improved.

[0150] In each of the examples described above, the
progress of the authentication processing is notified to
the user in three stages, but the present invention is not
limited thereto. For example, the progress of the authen-
tication processing may be notified to the user in two
stages, or may be notified to the user in four or more
stages.

[0151] When the notification unit 113B includes a vi-
bration device (so-called vibrator) that vibrates, the con-
trol unit 116B may notify the user of the progress informa-
tion (that is, the progress of the authentication proces-
sing), by a vibration mode of the vibration device. In this
case, the number of times of vibration or a vibration
pattern of the vibration device may be changed according
to the progress of the authentication processing.
[0152] Further,when the notification unit 113B includes
a sound output device (for example, a speaker) that
outputs sound, the control unit 116B may notify the user
of the progress information (that is, the progress of the
authentication processing), by the sound output from the
sound output device.

[0153] In each of the examples described above, the
progress of the authentication processing is indicated to
the user by notifying the user of the progress information,
but the present invention is not limited thereto. For ex-
ample, instead of the progress information, information
indicating the elapsed time from the start of the authenti-
cation processing may be notified to the user.

[0154] Further, for example, there is a user who per-
forms so-called "chain smoking" by smoking using two or
more stick-type base materials 150 continuously. For
such a user, the authentication processing occurs every
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time the new stick-type base material 150 is used, time
and efforts of the user at the time of the chain smoking
may be increased, and the convenience of the inhalation
device 100B may be decreased.

[0155] Therefore, the control unit 116B may be config-
ured to, when the main heating control is performed after
the authentication processing is completed, perform the
main heating control without requiring completion of the
authentication processing, within a certain period of time
after the main heating control is completed (hereinafter
also referred to as a "restriction-disabled period of time").
Accordingly, anincrease in the time and efforts of the user
at the time of the chain smoking can be prevented, and
the decrease in the convenience of the inhalation device
100B can be prevented. A length of the restriction-dis-
abled period of time is determined in advance by, for
example, the manufacturer of the inhalation device 100.
[0156] Here, a time from the start to the completion of
the main heating control is set as X [s] (for example, 300
[s]). Typically, the user who performs the chain smoking
starts the main heating control again before 2 X X [s]
elapses, after the main heating control is completed. That
is, if the main heating control is not started again before 2
X X [s] elapses after the main heating control is com-
pleted, there is a high possibility that the user does not
intend to perform the chain smoking.

[0157] Therefore, the restriction-disabled period of
time may have a length twice a time from the start to
the completion of the main heating control, that is, a
length of 2 X X [s]. Accordingly, the length of the restric-
tion-disabled period of time can be set to an appropriate
length, and the decrease in the safety and the security of
the inhalation device 100B can be prevented while pre-
venting the increase in the time and efforts of the user at
the time of chain smoking.

<<4. Example of Processing Performed by Control
Unit>>

[0158] Next, an example of processing performed by
the control unit 116B will be described. FIG. 13 is a
flowchart illustrating an example of processing per-
formed by the control unit 116B. For example, when
the power supply of the inhalation device 100B is turned
on, the control unit 116B performs the series of proces-
sing illustrated in FIG. 13 at a predetermined cycle.
[0159] As illustrated in FIG. 13, the control unit 116B
determines whether the heating start operation is per-
formed (step S1). When it is determined that no heating
startoperation is performed (step S1: No), the control unit
116B repeats the processing of step S1 until the heating
start operation is performed.

[0160] When it is determined that the heating start
operation is performed (step S1: Yes), the control unit
116B determines whether the heating start operation is
performed within the restriction-disabled period of time
(step S2). When it is determined that the heating start
operation is performed within the restriction-disabled
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period of time (step S2: Yes), the control unit 116B
proceeds to processing of step S10 to be described later.
When it is determined that the heating start operation is
not performed within the restriction-disabled period of
time (step S2: No), the control unit 116B starts the
authentication processing (step S3) and starts the dur-
ing-authentication heating control (step S4). Then, the
control unit 116B derives the progress of the authentica-
tion processing and notifies the user of the progress
information (step S5).

[0161] Next, the control unit 116B determines whether
the authentication processing is completed (step S6).
When itis determined that the authentication processing
is not completed (step S6: No), the control unit 116B
determines whether a timeout occurs (step S7). In step
S7, forexample, the control unit 116B determines that the
timeout occurs under a condition that a predetermined
time elapses from the start of the authentication proces-
sing.

[0162] Whenitis determined that the timeout does not
occur (step S7: No), the control unit 116B returns to the
processing of step S5. When it is determined that the
timeout occurs (step S7: Yes), the control unit 116B
interrupts the authentication processing (step S8), ends
the during-authentication heating control (step S9), and
ends the series of processingillustrated in FIG. 13. In this
case, the main heating control is not performed.

[0163] When it is determined that the authentication
processing is completed (Step S6: Yes), the control unit
116B ends the during-authentication heating control
(Step S10) and starts the main heating control (Step
S11).

[0164] Then, the control unit 116B determines whether
the main heating control is completed (step S12). Wheniit
is determined that the main heating control is not com-
pleted (step S12: No), the control unit 116B waits for the
completion of the main heating control while performing
the processing of step S12. Wheniitis determined thatthe
main heating control is completed (Step S12: Yes), the
control unit 116B sets the restriction-disabled period of
time (Step S13) and ends the series of processing illu-
strated in FIG. 13.

[0165] As described above, according to the present
embodiment, the temperature of the heating unit 121 is
raised within a range in which the aerosol is not gener-
ated, from when the authentication processing related to
the availability of the inhalation device 100 is performed.
Accordingly, since the temperature of the heating unit 121
is raised in advance during the authentication proces-
sing, the time required to raise the temperature of the
heating unit 121 to the temperature at which the aerosol is
generated can be shortened after the authentication
processing is completed. Thus, even if the completion
of the authentication processing is required in order to
generate the aerosol, the time required to generate the
aerosol can be prevented from being lengthened, and the
decrease in convenience caused by the lengthening of
the time can be prevented. Therefore, the safety and the
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security of the inhalation device 100 are improved by
preventing the aerosol from being generated for a person
other than the legitimate user such as a child, the de-
crease in the convenience associated with the improve-
ment in the safety and the security can be prevented, and
the marketability of the inhalation device 100 is improved.
[0166] A control method of the inhalation device 100
described in the above embodiment can be achieved by
executing a program prepared in advance on a computer
(a processor). The program is stored in a computer-read-
able storage medium and is executed by being read from
the storage medium. Further, the program may be pro-
vided in a form of being stored in a non-transitory storage
medium such as aflash memory, and may be provided via
a network such as the Internet. Although the computer
that executes the program can be, for example, a com-
ponent provided in the inhalation device 100 (for exam-
ple, the CPU of the inhalation device 100), but is not
limited thereto, and may be a component provided in
another device (for example, a smartphone or a server)
capable of communicating with the inhalation device 100.
[0167] Although the embodiments of the present in-
vention have been described above with reference to the
accompanying drawings, it is needless to say that the
presentinvention is not limited to such an embodiment. It
is apparent to a person skilled in the art that various
changes and modifications may be conceived within
the scope described in the claims, and it is understood
that the changes and the modifications naturally fall with-
in the technical scope of the present invention. In addi-
tion, the constituent components described in the above
embodiments may be optionally combined without de-
parting from the spirit of the invention.

[0168] Inthe present description or the like, atleast the
following matters are described. In parentheses, corre-
sponding components and the like in the above-de-
scribed embodiments are illustrated as an example,
and the present invention is not limited thereto.

(1) An inhalation device (inhalation device 100,
100A, 100B) that generates an aerosol from a base
material (flavor imparting cartridge 130, stick-type
base material 150) including an aerosol source, the
inhalation device including:

a heating unit (heating unit 121B) configured to
heat the base material to generate the aerosol;
and

a control unit (control unit 116, 116A, 116B)
configured to control an operation of the inhala-
tion device, in which the control unit is config-
ured to perform:

first heating control for controlling a tem-
perature of the heating unit with a tempera-
ture lower than a lowest temperature at
which the aerosol is generated being set
as a target temperature, and
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second heating control for controlling the
temperature of the heating unit with a tem-
perature higher than the lowest tempera-
ture being set as the target temperature,

the first heating control is performed when
authentication processing related to availability
of the inhalation device is being performed, and
the first heating control is ended and the second
heating control is performed when the authenti-
cation processing is completed.

[0169] Accordingto (1), the temperature of the heating
unit is raised within a range in which the aerosol is not
generated, from when the authentication processing re-
lated to the availability of the inhalation device is per-
formed. Accordingly, since the temperature of the heating
unit is raised in advance during the authentication pro-
cessing, a time required to raise the temperature of the
heating unit to a temperature at which the aerosol is
generated can be shortened after the authentication
processing is completed. Thus, even if the completion
of the authentication processing is required in order to
perform the second heating control for generating the
aerosol, a time required to generate the aerosol can be
prevented from being lengthened, and a decrease in
convenience caused by the lengthening of the time
can be prevented. Therefore, the aerosol is prevented
from being generated for a person other than a legitimate
user such as a child, safety and security of the inhalation
device are improved, a decrease in the convenience
associated with the improvement in the safety and the
security can be prevented, and marketability of the in-
halation device is improved.

[0170] (2) The inhalation device according to (1), in
which

the target temperature in the first heating control is higher
than a room temperature.

[0171] According to (2), by the first heating control, the
temperature of the heating unit can be raised to a tem-
perature higher than the room temperature and within a
range in which the aerosol is not generated.

[0172] (3) Theinhalation device accordingto (1) or (2),
in which

the target temperature in the first heating control in-
creases according to an elapsed time from a start of
the authentication processing.

[0173] According to (3), by increasing the target tem-
perature in the first heating control according to the
elapsed time from the start of the authentication proces-
sing, when the authentication processing is lengthened,
the temperature of the heating unit can be further in-
creased accordingly during the authentication proces-
sing. Accordingly, the time required to raise the tempera-
ture of the heating unit to the temperature at which the
aerosol is generated can be shortened by the second
heating control performed after the authentication pro-
cessing is completed. Thus, even if the authentication
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processing is lengthened, the time required to generate
the aerosol can be prevented from being lengthened, and
the decrease in the convenience caused by the length-
ening of the time can be prevented.

[0174] (4) Theinhalation device accordingto (1) or (2),
in which

the target temperature in the first heating control in-
creases according to a progress of the authentication
processing.

[0175] According to (4), by increasing the target tem-
perature in the first heating control according to the
progress of the authentication processing, when the
authentication processing is lengthened, the tempera-
ture of the heating unit can be further increased accord-
ingly during the authentication processing. Accordingly,
the time required to raise the temperature of the heating
unit to the temperature at which the aerosol is generated
can be shortened by the second heating control per-
formed after the authentication processing is completed.
Thus, even if the authentication processing is length-
ened, the time required to generate the aerosol can be
prevented from being lengthened, and the decrease in
the convenience caused by the lengthening of the time
can be prevented.

[0176] (5) Theinhalation device accordingto (1) or (2),
in which

a plurality of authentications are performed in the
authentication processing, and the authentication
processing is completed by completing all of the
plurality of authentications, and

the target temperature in the first heating control is
higher when at least one of the plurality of authenti-
cations is completed than when all of the plurality of
authentications are not completed.

[0177] According to (5), by setting the target tempera-
ture in the first heating control to be higher when at least
one authentication is completed than when all of the
plurality of authentications performed in the authentica-
tion processing are not completed, the target tempera-
ture in the first heating control can be increased accord-
ing to the progress of the authentication processing.
[0178] (6) The inhalation device according to any one
of (1) to (5), in which

the control unit notifies a user of information related to a
progress of the authentication processing via a notifica-
tion unit (notification unit 113, 113A, 113B) configured to
notify predetermined information.

[0179] According to (6), the user can grasp the pro-
gress of the authentication processing, and the conve-
nience of the inhalation device is improved.

[0180] (7) The inhalation device according to (6), in
which

the notification unitincludes a light emitting unit (light
emitting device 23a) configured to emit light, and
the control unit notifies the user of the information



35 EP 4 573 945 A1 36

related to the progress by making a light emitting
mode of the light emitting unit different according to
the progress.

[0181] Accordingto(7), the progress of the authentica-
tion processing can be notified to the user in an intuitive
and easy-to-understand manner.

[0182] (8) The inhalation device according to (7), in
which

the light emitting unit is configured to emit light in a
plurality of emission colors, and

the control unit makes the emission colors of the light
emitting unit different according to the progress.

[0183] Accordingto (8), the progress of the authentica-
tion processing can be notified to the user in an intuitive
and easy-to-understand manner.

[0184] (9) The inhalation device according to (7), in
which

the light emitting unit includes a plurality of light
emitting elements (first light emitting element
23a_1, second light emitting element 23a_2, third
light emitting element 23a_3), and

the control unit makes the light emitting element that
emits light or the number of light emitting elements
that emit light among the plurality of light emitting
elements different according to the progress.

[0185] Accordingto (9), the progress of the authentica-
tion processing can be notified to the user in an intuitive
and easy-to-understand manner.

[0186] (10) The inhalation device according to (6), in
which

the notification unit includes a display unit (display
device 23b) configured to display an image, and

the control unit notifies the user of the information
related to the progress by making a display mode of
the display unit different according to the progress.

[0187] According to (10), the progress of the authenti-
cation processing can be notified to the userin an intuitive
and easy-to-understand manner.

[0188] (11) The inhalation device according to any one
of (1) to (10), in which

the control unit is configured to, when the second heating
control is performed, perform the second heating control
without requiring completion of the authentication pro-
cessing, within a certain period of time after the second
heating control is completed.

[0189] Accordingto(11),anincreaseintime and efforts
of the user at the time of so-called chain smoking is
prevented, and the convenience of the inhalation device
is improved.

[0190] (12) The inhalation device according to (11), in
which
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the certain period of time is twice a time from a start to
completion of the second heating control.

[0191] According to (12), a length of the certain period
of time during which the second heating control can be
performed without requiring the completion of the
authentication processing can be set to an appropriate
length.

[0192] (13) Theinhalation device according to any one
of (1) to (12), in which

the control unit ends the first heating control and does not
perform the second heating control when the authentica-
tion processingis interrupted instead of being completed.
[0193] Accordingto (13), the aerosol can be prevented
from being generated for a person other than the legit-
imate user such as a child, and the safety and the security
of the inhalation device can be improved.

[0194] (14) A control method including a computer
(controlunit 116, 116A, 116B), for controlling an operation
of an inhalation device (inhalation device 100, 100A,
100B) that includes a heating unit (heating unit 121B)
for heating a base material (flavor imparting cartridge
130, stick-type base material 150) including an aerosol
source and that generates an aerosol by the heating unit
heating the base material, performing the following pro-
cessing:

performing first heating control for controlling a tem-
perature of the heating unit with a temperature lower
than a lowest temperature at which the aerosol is
generated being set as a target temperature, when
predetermined authentication processing related to
availability of the inhalation device is being per-
formed; and

ending the first heating control and performing sec-
ond heating control for controlling the temperature of
the heating unit with a temperature higher than the
lowest temperature being set as the target tempera-
ture, when the authentication processing is com-
pleted.

[0195] According to (14), the temperature of the heat-
ing unit is raised within the range in which the aerosol is
not generated, from when the authentication processing
related to the availability of the inhalation device is per-
formed. Accordingly, since the temperature of the heating
unit is raised in advance during the authentication pro-
cessing, the time required to raise the temperature of the
heating unit to the temperature at which the aerosol is
generated can be shortened after the authentication
processing is completed. Thus, even if the completion
of the authentication processing is required in order to
perform the second heating control for generating the
aerosol, the time required to generate the aerosol can be
prevented from being lengthened, and the decrease in
the convenience caused by the lengthening of the time
can be prevented. Therefore, the aerosol is prevented
from being generated for a person other than the legit-
imate user such as a child, the safety and the security of



37 EP 4 573 945 A1

the inhalation device are improved, the decrease in the
convenience associated with the improvement in the
safety and the security can be prevented, and the market-
ability of the inhalation device is improved.

[0196] (15)Aprogram causing a computer (control unit
116, 116A, 116B), for controlling an operation of an
inhalation device (inhalation device 100, 100A, 100B)
thatincludes a heating unit (heating unit 121B) for heating
a base material (flavor imparting cartridge 130, stick-type
base material 150) including an aerosol source and that
generates an aerosol by the heating unit heating the base
material, to perform the following processing:

performing first heating control for controlling a tem-
perature of the heating unit with a temperature lower
than a lowest temperature at which the aerosol is
generated being set as a target temperature, when
predetermined authentication processing related to
availability of the inhalation device is being per-
formed; and

ending the first heating control and performing sec-
ond heating control for controlling the temperature of
the heating unit with a temperature higher than the
lowest temperature being set as the target tempera-
ture, when the authentication processing is com-
pleted.

[0197] According to (15), the temperature of the heat-
ing unit is raised within the range in which the aerosol is
not generated, from when the authentication processing
related to the availability of the inhalation device is per-
formed. Accordingly, since the temperature of the heating
unit is raised in advance during the authentication pro-
cessing, the time required to raise the temperature of the
heating unit to the temperature at which the aerosol is
generated can be shortened after the authentication
processing is completed. Thus, even if the completion
of the authentication processing is required in order to
perform the second heating control for generating the
aerosol, the time required to generate the aerosol can be
prevented from being lengthened, and the decrease in
the convenience caused by the lengthening of the time
can be prevented. Therefore, the aerosol is prevented
from being generated for a person other than the legit-
imate user such as a child, the safety and the security of
the inhalation device are improved, the decrease in the
convenience associated with the improvement in the
safety and the security can be prevented, and the market-
ability of the inhalation device is improved.

REFERENCE SIGNS LIST

[0198]
100, 100A, 100B: inhalation device
113, 113A, 113B: notification unit

116, 116A, 116B: control unit
121B heating unit
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23a: light emitting device (light emitting unit)

23a_1: first light emitting element (light emitting ele-
ment)

23a_2: second light emitting element (light emitting
element)

23a_3: third light emitting element (light emitting
element)

23b: display device (display unit)

Claims

1. Aninhalation device that generates an aerosol from
a base material including an aerosol source, the
inhalation device comprising:

a heating unit configured to heat the base ma-
terial to generate the aerosol; and

a control unit configured to control an operation
of the inhalation device, wherein

the control unit is configured to perform:

first heating control for controlling a tem-
perature of the heating unit with a tempera-
ture lower than a lowest temperature at
which the aerosol is generated being set
as a target temperature, and

second heating control for controlling the
temperature of the heating unit with a tem-
perature higher than the lowest tempera-
ture being set as the target temperature,

the first heating control is performed when
authentication processing related to availability
of the inhalation device is being performed, and
the first heating control is ended and the second
heating control is performed when the authenti-
cation processing is completed.

2. Theinhalation device according to claim 1, wherein
the target temperature in the first heating control is
higher than a room temperature.

3. The inhalation device according to claim 1 or 2,
wherein
the target temperature in the first heating control
increases according to an elapsed time from a start
of the authentication processing.

4. The inhalation device according to claim 1 or 2,
wherein
the target temperature in the first heating control
increases according to a progress of the authentica-
tion processing.

5. The inhalation device according to claim 1 or 2,
wherein
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a plurality of authentications are performed in
the authentication processing, and the authen-
tication processing is completed by completing
all of the plurality of authentications, and

the target temperature in the first heating control
is higher when at least one of the plurality of
authentications is completed than when all of the
plurality of authentications are not completed.

The inhalation device according to any one of claims
1 to 5, wherein

the control unit notifies a user of information related
to a progress of the authentication processing via a
notification unit configured to notify predetermined
information.

The inhalation device according to claim 6, wherein

the notification unit includes a light emitting unit
configured to emit light, and

the control unit notifies the user of the informa-
tion related to the progress by making a light
emitting mode of the light emitting unit different
according to the progress.

The inhalation device according to claim 7, wherein

the light emitting unitis configured to emit lightin
a plurality of emission colors, and

the control unit makes the emission colors of the
light emitting unit different according to the pro-
gress.

The inhalation device according to claim 7, wherein

the light emitting unit includes a plurality of light
emitting elements, and

the control unit makes the light emitting element
that emits light or the number of light emitting
elements that emit light among the plurality of
light emitting elements different according to the
progress.

10. The inhalation device according to claim 6, wherein

1.

the notification unit includes a display unit con-
figured to display an image, and

the control unit notifies the user of the informa-
tion related to the progress by making a display
mode of the display unit different according to
the progress.

The inhalation device according to any one of claims
1 to 10, wherein

the control unit is configured to, when the second
heating control is performed, perform the second
heating control without requiring completion of the
authentication processing, within a certain period of
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12.

13.

14.

15.

40
time after the second heating control is completed.

The inhalation device according to claim 11, wherein
the certain period of time is twice a time from a start to
completion of the second heating control.

The inhalation device according to any one of claims
1 to 12, wherein

the control unit ends the first heating control and
does not perform the second heating control when
the authentication processing is interrupted instead
of being completed.

A control method comprising a computer, for con-
trolling an operation of an inhalation device that
includes a heating unit for heating a base material
including an aerosol source and that generates an
aerosol by the heating unit heating the base material,
performing the following processing:

performing first heating control for controlling a
temperature of the heating unit with a tempera-
ture lower than a lowest temperature at which
the aerosol is generated being set as a target
temperature, when authentication processing
related to availability of the inhalation device is
being performed; and

ending the first heating control and performing
second heating control for controlling the tem-
perature of the heating unit with a temperature
higher than the lowest temperature being set as
the target temperature, when the authentication
processing is completed.

A program causing a computer, for controlling an
operation of an inhalation device that includes a
heating unit for heating a base material including
an aerosol source and that generates an aerosol
by the heating unit heating the base material, to
perform the following processing:

performing first heating control for controlling a
temperature of the heating unit with a tempera-
ture lower than a lowest temperature at which
the aerosol is generated being set as a target
temperature, when authentication processing
related to availability of the inhalation device is
being performed; and

ending the first heating control and performing
second heating control for controlling the tem-
perature of the heating unit with a temperature
higher than the lowest temperature being set as
the target temperature, when the authentication
processing is completed.
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