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(54) ELECTRONIC DEVICE AND METHOD AND
DEVICE
(67)  The present invention provides technology for

improving decreases in user experience that can occur
when the power supply of an electronic device such as
an aerosol generation device is not sufficiently charged.
An electronic device 10 according to an embodiment of
the present invention is provided with a control unit 402
and a heating unit 40 that heats an aerosol generation

Fig. 4A

PROGRAM FOR OPERATING ELECTRONIC

base material 110 by power supplied from a power supply
21. The control unit 402 is configured so that power is
not supplied from the power supply 21 to the heating unit
40 when the voltage of the power supply 21 is less than
a threshold voltage indicating that there is sufficient ca-
pacity remaining in the power supply 21 to use up one
piece of unused aerosol generation base material 110.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an electronic
device, and a method and a program for operating the
electronic device. More specifically, the present disclo-
sure relates to an electronic device for generating aerosol
by heating an aerosol generation base material, a meth-
od of operating the electronic device, and a program for
causing a processor to execute the method.

BACKGROUND ART

[0002] PTL 1 discloses technology in which in an elec-
trically heated smoking system including a primary power
supply, and a secondary unit configured to receive and
heat a smoking article, and generate aerosol, charging
is performed from the primary power supply to a power
supply of the secondary unit when the secondary unit is
connected to the primary power supply, so that the power
supply of the secondary unit has a sufficient capacity to
smoke one smoking article.

[0003] However, PTL 1 does not disclose a problem
of a decrease in user experience that may be encoun-
tered during smoking using the secondary unit that is not
sufficiently charged, and technology that may solve such
a problem.

CITATION LIST
PATENT LITERATURE

[0004] PTL 1: European Patent No. 2640205

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0005] The presentdisclosure has an object to provide
technology for ameliorating a decrease in user experi-
ence that may be encountered when a power supply of
an electronic device such as an aerosol generating de-
vice is not sufficiently charged.

SOLUTION TO PROBLEM

[0006] Accordingto an embodiment of the present dis-
closure, there is provided an electronic device including
a control unit, and a heating unit that heats an aerosol
generation base material with power supplied from a
power supply. The control unit is configured so that the
power is not supplied from the power supply to the heat-
ing unit when a voltage of the power supply is less than
a threshold voltage indicating that a sufficient capacity
to use up one unused aerosol generation base material
remains in the power supply.

[0007] Inanembodiment, the control unitis configured
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to measure a voltage of the power supply during a dura-
tion of one voltage pulse generated separately from a
voltage pulse for supplying the power from the power
supply to the heating unit.

[0008] Inanembodiment, the control unit is configured
to measure the voltage of the power supply during the
duration of first one voltage pulse among voltage pulses
for supplying the power from the power supply to the
heating unit.

[0009] In an embodiment, a width of the one voltage
pulse is 100 ms or less.

[0010] Inan embodiment, the one voltage pulse pass-
es through the same path as a path used for supplying
the power from the power supply to the heating unit.
[0011] Inanembodiment, the heating unithas a shape
such that the aerosol generation base material is heated
from surroundings.

[0012] Inan embodiment, the electronic device further
includes a recess capable of receiving the aerosol gen-
eration base material.

[0013] Inanembodiment, the electronic device further
includes a switching element provided between the pow-
er supply and the heating unit. The control unit is config-
ured to switch the switching element to an off state when
supply of the power from the power supply to the heating
unit is stopped.

[0014] Inanembodiment, the control unit is configured
to generate a signal for issuing notice to a user when the
voltage of the power supply is less than the threshold

voltage.

[0015] In an embodiment, the threshold voltage is set
to change depending to aremaining capacity of the power
supply.

[0016] Inanembodiment, whenthe remaining capacity

of the power supply is equal to or greater than a prede-
termined value, the threshold voltage is a first value, and
when the remaining capacity of the power supply is less
than the predetermined value, the threshold voltage is a
second value greater than the first value.

[0017] Inanembodiment, the first value is a stable op-
eration voltage of a step-up DC/DC converter.

[0018] Inan embodiment, the electronic device further
includes the power supply.

[0019] In addition, according to an embodiment of the
present disclosure, there is provided a method of oper-
ating an electronic device, the method including a step
of heating an aerosol generation base material with pow-
er supplied from a power supply. The power is not sup-
pled from the power supply for the heating when a voltage
of the power supply is less than a threshold voltage in-
dicating that a sufficient capacity to use up one unused
aerosol generation base material remains in the power
supply.

[0020] According to an embodiment of the present dis-
closure, there is provided a program which, when being
executed by a processor, causes the processor to per-
form the above-described method.
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ADVANTAGEOUS EFFECTS OF INVENTION

[0021] According to an embodiment of the present dis-
closure, there can be provided technology for ameliorat-
ing a decrease in user experience that may be encoun-
tered when a power supply of an electronic device such
as an aerosol generating device is not sufficiently
charged.

BRIEF DESCRIPTION OF DRAWINGS
[0022]

[Fig. 1A] Fig. 1A is an overall perspective view of an
electronic device according to an embodiment of the
present disclosure.

[Fig. 1B] Fig. 1B is an overall perspective view of the
electronic device in a state where an aerosol gener-
ation base material is held, according to an embod-
iment of the present disclosure.

[Fig. 2] Fig. 2 is a cross-sectional view of a smoking
article.

[Fig. 3] Fig. 3 is a cross-sectional view taken along
line 3-3 illustrated in Fig. 1A.

[Fig. 4A] Fig. 4A is a block diagram schematically
illustrating a configuration of the electronic device
according to an embodiment of the present disclo-
sure.

[Fig. 4B] Fig. 4B is a block diagram illustrating how
a voltage of a power supply is measured in the elec-
tronic device according to the embodiment of Fig. 4A.
[Fig. 4C] Fig. 4C is a block diagram illustrating how
the voltage of the power supply is measured in the
electronic device according to the embodiment of
Fig. 4A.

[Fig. 5] Fig. 5 is a flowchart illustrating an operation
method of the electronic device according to an em-
bodiment of the present disclosure

[Fig. 6] Fig. 6 is a flowchart illustrating an operation
method of the electronic device according to an em-
bodiment of the present disclosure.

[Fig. 7A] Fig. 7A is a state transition diagram sche-
matically illustrating transitions among a plurality of
states that can be made by the electronic device ac-
cording to an embodiment of the present disclosure.
[Fig. 7B] Fig. 7B is a state transition diagram sche-
matically illustrating details of a normal state, an ab-
normal state, a charging state, and a heating state,
and an example of transitions among a plurality of
states.

[Fig. 7C] Fig. 7C is a state transition diagram sche-
matically illustrating details of a normal state, an ab-
normal state, a charging state, and a smoking-disa-
bled state, and an example of transitions among a
plurality of states. DESCRIPTION OF EMBODI-
MENTS

[0023] Hereinafter,embodiments of the presentdisclo-
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sure will be described in detail with reference to the draw-
ings.

[0024] Fig. 1Aisanoverall perspective view of an elec-
tronic device according to an embodiment of the present
disclosure. Fig. 1B is an overall perspective view of the
electronic device in a state where an aerosol generation
base material is held, according to an embodiment of the
present disclosure. In the present embodiment, an elec-
tronic device 10 is configured to generate aerosol con-
taining flavor by heating the aerosol generation base ma-
terial such as a smoking article that has a flavor gener-
ation base material such as a filler including an aerosol
source and a flavor source, for example. Hereinafter, in
the embodiment related to Figs. 1A to 3, a smoking article
110 is used as the aerosol generation base material.
[0025] As will be understood by those skilled in the art,
the smoking article 110 is merely an example of the aer-
osol generation base material. The aerosol source in-
cluded in the aerosol generation base material may be
solid or liquid. The aerosol source may be liquid, for ex-
ample, polyhydric alcohols such as glycerin or propylene
glycol, or water. The aerosol source may contain a to-
bacco raw material or an extract derived from the tobacco
raw material, which releases a smoking flavor component
when it is heated. When the electronic device 10 is a
medical inhaler such as a nebulizer, the aerosol source
may contain a drug to be inhaled by a patient. Depending
on the intended use, the aerosol generation base mate-
rial does not necessarily include the flavor source.
[0026] As illustrated in Figs. 1A and 1B, the electronic
device 10 includes a top housing 11A, a bottom housing
11B, acover 12, aswitch 13, and alid 14. The top housing
11A and the bottom housing 11B are connected to each
other, to form an outermost housing 11 of the electronic
device 10. The housing 11 may be sized to fitinto a user’s
hand. In this case, when the user uses the electronic
device 10, the user can hold the electronic device 10 in
the hand and suck the aerosol.

[0027] The top housing 11A has an opening (not illus-
trated), and the cover 12 is joined to the top housing 11A
to close the opening. As illustrated in Fig. 1B, the cover
12 has an opening 12a through which the smoking article
110 can be inserted.

[0028] The lid 14 is configured to open and close the
opening 12a of the cover 12. Specifically, the lid 14 is
attached to the cover 12, and is configured to be movable
along a surface of the cover 12 between a first position
where the opening 12a is closed and a second position
where the opening 12a is opened.

[0029] The switch 13 is used to switch on and off the
operation of the electronic device 10. For example, when
the user operates the switch 13 in a state where the smok-
ing article 110 is inserted into the opening 12a as illus-
trated in Fig. 1B, power is supplied to a heating unit (not
illustrated) from a battery (not illustrated), whereby the
smoking article 110 can be heated without being com-
busted. When the smoking article 110 is heated, aerosol
is generated from the aerosol source included in the
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smoking article 110, the flavor of the flavor source is
drawn into the aerosol. The user can suck the aerosol
containing the flavor by sucking a portion of the smoking
article 110 (a portionillustratedin Fig. 1B) protruding from
the electronic device 10. Note that in this specification,
a direction in which the aerosol generation base material
such as the smoking article 110 is inserted into the open-
ing 12a is referred to as a longitudinal direction of the
electronic device 10.

[0030] The configuration of the electronic device 10
illustrated in Figs. 1A and 1B is merely an example of a
configuration of the electronic device according to the
present disclosure. The electronic device according to
the presentdisclosure can be configured in various forms
in which the aerosol can be generated by heating the
aerosol generation base material including the aerosol
source, and the user can suck the generated aerosol
source.

[0031] Next, as an example of the aerosol generation
base material used in the electronic device 10 according
to the present embodiment, the configuration of the
smoking article 110 will be described. Fig. 2 is a cross-
sectional view of the smoking article 110. In the embod-
imentillustratedin Fig. 2, the smoking article 110 includes
a base material portion 110A that includes a filler 111
(corresponding to an example of the flavor generation
base material) andfirst cigarette paper 112 to be wrapped
around the filler 111, and a mouthpiece portion 110B that
forms an end portion opposite to the base material portion
110A. The base material portion 110A and the mouth-
piece portion 110B are connected to each other by sec-
ond cigarette paper 113 different from the first cigarette
paper 112. However, the base material portion 110A and
the mouthpiece portion 110B can be connected to each
other using the first cigarette paper 112 without using the
second cigarette paper 113.

[0032] The mouthpiece portion 110B in Fig. 2 includes
a paper tube unit 114, afilter unit 115, and a hollow seg-
ment unit 116 that is arranged between the paper tube
unit 114 and the filter unit 115. The hollow segment unit
116 includes, for example, a packed bed having one or
a plurality of hollow channels, and a plug wrapper that
surrounds the packed bed. Since the packing density of
fibers in the packed bed is high, the air and aerosol flow
only through the hollow channels and scarcely flow
through the packed bed, when being sucked. In the smok-
ing article 110, to reduce a decrease in aerosol delivery
amount due to filtration of the aerosol components in the
filter unit 115, shortening the length of the filter unit 115
so that the hollow segment unit 116 compensates for the
shortened length is effective to increase the aerosol de-
livery amount.

[0033] In the embodiment of Fig. 2, the mouthpiece
portion 110B is constituted by three segments. However,
in another embodiment, the mouthpiece portion 110B
may be constituted by one or two segments, or may be
constituted by four or more segments. For example, the
mouthpiece portion 110B may be also formed without
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being provided with the hollow segment unit 116, so that
the paper tube unit 114 and the filter unit 115 are arranged
to be adjacent to each other.

[0034] In the embodiment illustrated in Fig. 2, the
length in the longitudinal direction of the smoking article
110 is preferably 40 to 90 mm, more preferably 50 to 75
mm, and even more preferably 50 to 60 mm. The circum-
ference of the smoking article 110 is preferably 15 to 25
mm, more preferably 17 to 24 mm or less, and even more
preferably 20 to 22 mm. In the smoking article 110, the
length of the base material portion 110A may be 20 mm,
the length of the first cigarette paper 112 may be 20 mm,
the length of the hollow segment unit 116 may be 8 mm,
and the length of the filter unit 115 may be 7 mm. The
length of each of these individual segments can be ap-
propriately changed according to production suitability,
required quality, and the like.

[0035] In the present embodiment, the filler 111 of the
smoking article 110 may contain the aerosol source that
is heated at a predetermined temperature to generate
aerosol. The aerosol source may be of any type, and
substances extracted from various natural products
and/or their constituents can be selected depending on
the intended use. Examples of the aerosol source include
glycerin, propylene glycol, triacetin, 1,3-butanediol, and
a mixture thereof. The content of the aerosol source in
the filler 111 is not limited to a particular content, and is
generally 5% by weight or more and preferably 10% by
weight or more, and generally 50% by weight or less and
preferably 20% by weight or less, from the viewpoint of
sufficiently generating aerosol and imparting a good
smoking flavor.

[0036] The filler 111 of the smoking article 110 in the
present embodiment may contain shredded tobacco as
the flavor source. The shredded tobacco may be made
of any material, and known materials such as lamina and
stems canbe used. When the circumference of the smok-
ing article 110 is 22 mm and the length thereof is 20 mm,
the range of the content of the filler 111 in the smoking
article 110 is, for example, 200 to 400 mg, and preferably
250 to 320 mg. The water content of the filler 111 is, for
example, 8 to 18% by weight, and preferably 10 to 16%
by weight. With such a water content, the occurrence of
winding stain is suppressed, and the winding suitability
at the time of manufacturing the base material portion
110A is improved. There are no particular restrictions on
the size of the shredded tobacco used as the filler 111
and the method of preparing the shredded tobacco. For
example, there may be used shredded tobacco obtained
by shredding dried tobacco leaves to a width of 0.8 to
1.2 mm. Alternatively, there may be used shredded to-
bacco obtained by crushing the dried tobacco leaves to
have an average particle size of about 20 to 200 pwm and
making uniform the crushed leaves to form into a sheet,
and then shredding the resultant sheet to the width of 0.8
to 1.2 mm. Alternatively, the above-described sheet may
be subjected to the gathering process without being
shredded, and the resultant product may be used as the
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filler 111. Additionally, the filler 111 may contain one or
two or more types of flavors. The flavors may be of any
types, but from the viewpoint of imparting a good smoking
flavor, the flavor is preferably menthol.

[0037] In the present embodiment, the first cigarette
paper 112 and the second cigarette paper 113 of the
smoking article 110 can be made of a base paper having
a basis weight of, for example, 20 to 65 gsm, and pref-
erably 25 to 45 gsm. The thickness of the first cigarette
paper 112 and the second cigarette paper 113 is not lim-
ited to a particular value, but is 10 to 100 wm, preferably
20 to 75 pm, and more preferably 30 to 50 pm, from the
viewpoint of rigidity, air permeability, and ease of adjust-
ment during papermaking.

[0038] In the present embodiment, the first cigarette
paper 112 and the second cigarette paper 113 of the
smoking article 110 may contain a filler. The content of
the filler may be 10% by weight or more and less than
60% by weight, and preferably 15 to 45% by weight, with
respect to the total weight of the first cigarette paper 112
and the second cigarette paper 113. In the present em-
bodiment, it is preferable that the amount of the filler is
15 to 45% by weight, with respect to the preferable range
of the basis weight (25 to 45 gsm). As the filler, for ex-
ample, calcium carbonate, titanium dioxide, kaolin or the
like can be used. Paper containing such a filler that is
used as a cigarette paper of the smoking article 110 ex-
hibits a bright white-based color that is preferable from
the viewpoint of appearance, and can permanently main-
tain whiteness. When the cigarette paper contains alarge
amount of such a filler, for example, the ISO whiteness
of the cigarette paper can be set to 83% or more. Fur-
thermore, from the viewpoint of practical use as cigarette
paper of the smoking article 110, it is preferable that the
first cigarette paper 112 and the second cigarette paper
113 have a tensile strength of 8 N/ 15 mm or more. This
tensile strength can be increased by reducing the content
of the filler. Specifically, the tensile strength can be in-
creased when the content of the filler is made smaller
than the upper limit of the content of the filler shown in
the range of each basis weight described above.
[0039] Next, the internal structure of the electronic de-
vice 10 illustrated in Figs. 1A and 1B will be described.
Fig. 3 is a cross-sectional view taken along line 3-3 illus-
trated in Fig. 1A. As illustrated in Fig. 3, the electronic
device 10 includes a power supply unit 20, a circuit unit
30, and a heating unit 40 in an internal space of the hous-
ing 11. The circuit unit 30 may include a first circuit board
31, and a second circuit board 32 that is electrically con-
nected to the first circuit board 31. The first circuit board
31 may be arranged to extend in the longitudinal direction
as illustrated in the figure, for example. In this way, the
power supply unit 20 and the heating unit 40 are parti-
tioned by the first circuit board 31. As a result, the heat
generated in the heating unit 40 can be prevented from
being transferred to the power supply unit 20.

[0040] The second circuit board 32 may be arranged
between the top housing 11A and the power supply unit
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20, and extend in a direction orthogonal to the extending
direction of the first circuit board 31. The switch 13 may
be arranged to be adjacent to the second circuit board
32. When the user presses the switch 13, a part of the
switch 13 may come into contact with the second circuit
board 32.

[0041] The first circuit board 31 and the second circuit
board 32 include, for example, a microprocessor and the
like, and can control the supply of power from the power
supply unit 20 to the heating unit40. Accordingly, the first
circuit board 31 and the second circuit board 32 can con-
trol the heating of the smoking article 110 by the heating
unit 40.

[0042] The power supply unit 20 has a power supply
21 that is electrically connected to the first circuit board
31 and the second circuit board 32. The power supply
21 may be, for example, a rechargeable battery or a non-
rechargeable battery. The power supply 21 is electrically
connected to the heating unit 40 via at least one of the
first circuit board 31 and the second circuit board 32.
Thereby, the power supply 21 can supply the power to
the heating unit 40 to appropriately heat the smoking ar-
ticle 110. Furthermore, as illustrated in the figure, the
power supply 21 may be arranged to be adjacent to the
heating unit40in a direction orthogonal to the longitudinal
direction of the heating unit 40. This can prevent the elec-
tronic device 10 from being lengthened in the longitudinal
direction even if the size of the power supply 21 is in-
creased.

[0043] The electronic device 10 may have a terminal
22 that is connectable to an external power supply. The
terminal 22 can be connected to a cable such as a micro-
USB, for example. When the power supply 21 is a re-
chargeable battery, a current flows from the external
power supply to the power supply 21 by connecting the
external power supply to the terminal 22, whereby the
power supply 21 can be charged. Furthermore, the data
related to the operation of the electronic device 10 may
be transmitted to an external device by connecting a data
transmission cable such as a micro-USB to the terminal
22.

[0044] The heating unit 40 has a heating assembly 41
extending in the longitudinal direction, as illustrated in
the figure. The heating assembly 41 is formed of a plu-
rality of tubular members, and has a tubular body as a
whole. The heating assembly 41 is configured so that a
part of the smoking article 110 can be housed therein,
and has a function of defining a flow path of air supplied
to the smoking article 110 and a function of heating the
smoking article 110 from the outer periphery.

[0045] A vent hole 15 through which air flows into the
heating assembly 41 is formed in the bottom housing
11B. Specifically, the vent hole 15 is in fluid communica-
tion with one end portion (a left end portion in Fig. 2) of
the heating assembly 41. Additionally, the electronic de-
vice 10 has a cap 16 that is attachable to or detachable
from the vent hole 15. The cap 16 is configured so that
the air can flow into the heating assembly 41 through the
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vent hole 15 even in a state where the cap 16 is attached
to the vent hole 15, and may have, for example, a through
hole or a notch (not illustrated). When the cap 16 is at-
tached to the vent hole 15, a substance generated from
the smoking article 11 inserted into the heating assembly
41 can be prevented from falling from the vent hole 15
to the outside of the housing 11. When the cap 16 is
detached, the interior of the heating assembly 41 or the
inner side of the cap 16 can be also cleaned.

[0046] The other end portion (a right end portion in Fig.
2) of the heating assembly 41 is in fluid communication
with the opening 12aillustrated in Fig. 1B. A substantially
tubular outer fin 17 is provided between the lid 14 having
the opening 12a and the other end portion of the heating
assembly 41. When the smoking article 110 is inserted
into the electronic device 10 through the opening 12a of
the lid 14 as illustrated in Fig. 1B, the smoking article 110
passes through the outer fin 17, and a part of the smoking
article 110 is arranged inside the heating assembly 41.
Therefore, the outer fin 17 is preferably formed such that
an opening thereof on the side closer to the lid 14 has a
size larger than an opening thereof on the side closer to
the other end portion of the heating assembly 41. This
facilitates insertion of the smoking article 110 into the
outer fin 17 through the opening 12a.

[0047] In a state where the smoking article 110 is in-
serted into the electronic device 10 through the opening
12a as illustrated in Fig. 1B, when the user sucks from
the portion of the smoking article 110 protruding from the
electronic device 10, that is, the filter unit 115 illustrated
in Fig. 2, the air flows into the heating assembly 41
through the vent hole 15. The air having flowed thereinto
passes through the inside of the heating assembly 41,
and reaches the mouth of the user together with the aer-
osol generated from the smoking article 110. Therefore,
the side closertothe vent hole 15 of the heating assembly
41 is referred to as an upstream side, and the side closer
to the opening 12a of the heating assembly 41 (the side
closer to the outer fin 17) is referred to as a downstream
side.

[0048] Fig. 4A is a block diagram schematically illus-
trating a configuration of the electronic device according
to an embodiment of the present disclosure. The elec-
tronic device 10 in this example includes a control unit
402, and the heating unit 40 that includes components
such as the heating assembly 41. The electronic device
10 may furtherinclude the power supply 21. Alternatively,
the electronic device 10 may be configured to be con-
nected to another device including the power supply 21,
without being provided with the power supply 21. The
electronic device 10 may further include other compo-
nents such as a switching element 406, a storage unit
408, a notification unit 410, a voltage sensor 412, and a
remaining capacity sensor 414. The switching element
406 is provided between the power supply 21 and the
heating unit 40. The remaining capacity sensor 414 may
be mounted as an integrated circuit (IC) arranged in the
electronic device 10. Alternatively, when the electronic
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device 10 is provided with no power supply 21 and is
connected to another device including the power supply
21, the remaining capacity sensor 414 may be mounted
as the IC arranged in such another device. The electronic
device 10 may furtherinclude a voltage conversion circuit
418 provided between the power supply 21 and the heat-
ing unit 40. The voltage conversion circuit 418 may be
arranged between the power supply and the switching
element 406. Alternatively, the voltage conversion circuit
418 may be arranged between the switching element406
and the heating unit 40. As indicated by dotted arrows in
Fig. 4A, the control unit 402 is configured to control the
power supply 21, the switching element 406, the notifi-
cation unit 410, the voltage conversion circuit 418, and
the like. The control unit 402 is also configured to control
the storage unit 408, the voltage sensor 412, the remain-
ing capacity sensor 414, and the like, and exchange the
information with these components.

[0049] The electronic device 10 may also include a re-
cess 416 capable of receiving the aerosol generation
base material 110 such as the smoking article. The heat-
ing unit 40 may have a shape such that the aerosol gen-
eration base material 110 can be heated from surround-
ings. The heating unit 40 heats a portion of the aerosol
generation base material 110 received in the recess 416
with power supplied from the power supply 21.

[0050] The controlunit402 may be configured to switch
on/off the supply of power from the power supply 21 to
the heating unit 40 in response to the switching on/off of
the switching element 406. In an example, the control
unit 402 may be configured to switch the switching ele-
ment 406 to the off state, to stop the supply of power from
the power supply 21 to the heating unit 40.

[0051] The voltage sensor 412 is used to measure a
voltage of the power supply 21. For example, the voltage
sensor 412 may include a resistor connected between
output terminals of the power supply 21, and a sensor
that detects the voltage applied across the resistor. The
control unit 402 can obtain the information about the volt-
age of the power supply 21 from the voltage sensor 412.
This is merely an example of the voltage sensor 412. It
will be understood by those skilled in the art that the volt-
age sensor 412 can have various configurations.
[0052] The remaining capacity sensor 414 is used to
measure the remaining capacity of the power supply 21.
For example, the remaining capacity sensor 414 may
include a circuit or the like configured to store an inte-
grated value of the current flowing from the power supply
21 and calculate the ratio of the current capacity to the
capacity in a fully charged state of the power supply 21
based on the integrated value. The control unit 402 can
obtain, from the remaining capacity sensor 414, the in-
formation about the capacity remaining in the power sup-
ply 21. This is merely an example of the remaining ca-
pacity sensor 414. It will be understood by those skilled
in the art that the remaining capacity sensor 414 can
have various configurations.

[0053] The voltage conversion circuit418is configured
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to convert the voltage of the power supply 21. The con-
verted voltage is used for the supply of power to the heat-
ing unit 40. The voltage conversion circuit 418 may be a
step-up DC/DC converter. Alternatively, the electronic
device 10 may be configured not to include the voltage
conversion circuit 418.

[0054] In the case where the electronic device 10 in-
cludes the voltage conversion circuit 418, the switching
element 406 may be included in the voltage conversion
circuit 418, without being provided separately from the
voltage conversion circuit 418.

[0055] The notification unit 410 operates to issue no-
tice to the user. In an example, the notification unit 410
may include one or a plurality of LEDs configured to emit
light in one or a plurality of colors. The notification unit
410 may alsoinclude a speaker configured to issue notice
by sound. The notification unit 410 may also include a
display configured to issue notice by a display on the
display.

[0056] The storage unit 408 can stores various data
related to the operation of the electronic device 10. For
example, the storage unit 408 may store the information
obtained from the voltage sensor 412 and the remaining
capacity sensor414. The storage unit 408 may also store
the information about a heating procedure of the heating
unit 40 suitable for the electronic device 10.

[0057] In an example, each of the control unit 402, the
switching element 406, the storage unit 408, the notifi-
cation unit410, the voltage sensor412 and the remaining
capacity sensor 414 may be included in any of the first
circuitboard 31 and the second circuitboard 32 illustrated
in Fig. 3.

[0058] Fig. 4B is a block diagram illustrating how the
voltage of the power supply 21 is measured in the elec-
tronic device according to the embodiment of Fig. 4A.
The control unit 402 may generate a voltage pulse (or a
current pulse) different from a voltage pulse (or a current
pulse) that is used for supplying the power to the heating
unit 40 to heat the aerosol generation base material 110
and measure the voltage of the power supply 21 during
the duration of the voltage pulse. In an example, the con-
trol unit 402 causes the switching element 406 to be in
an on state for a predetermined period of time At4 (for
example, 60 ms). After a lapse of At,, the control unit 402
causes the switching element 406 to be in an off state.
A value of Aty may be stored in the storage unit 408 in
advance. In this way, as illustrated in the figure, the volt-
age pulse of the duration At, is generated, and passes
through a path from the power supply 21 to the heating
unit 40. The control unit 402 measures the voltage of the
power supply 21 using the voltage sensor 412 during the
duration Aty of the voltage pulse. In this example, the
number and duration of voltage pulses to be generated
are set so that the temperature of the heating unit 40 is
hardly increased. For example, the number of voltage
pulses is preferably one, and the duration of the voltage
pulse is preferably 100 ms or less. It will be understood
by those skilled in the art that in the embodiment of the
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present disclosure, the above-described number and du-
ration of the voltage pulses to be generated can be ap-
propriately set.

[0059] Fig. 4C is a block diagram illustrating how the
voltage of the power supply 21 is measured in the elec-
tronic device according to the embodiment of Fig. 4A.
The control unit402 may measure the voltage of the pow-
er supply 21 during the duration of first one voltage pulse
among the voltage pulses (or the current pulses) that are
used for supplying the power to the heating unit 40 to
heat the aerosol generation base material 110. In an ex-
ample, the control unit 402 turns on/off the switching el-
ement 406, whereby a series of voltage pulses used for
heating the heating unit 40 can be generated. The control
unit 402 may repeat the control for causing the switching
element 406 to be in the on state for a predetermined
period of time At, (for example, 60 ms), and causing the
switching element 406 to be in the off state after a lapse
of At,. A value of At, may be stored in the storage unit
408 in advance. Alternatively, the control unit 402 may
adjust the value of At, so that the temperature of the
heating unit 40 becomes a desired value. This control
enables the series of voltage pulses each having the du-
ration At, to pass through the path from the power supply
21 to the heating unit 40, as illustrated in the figure. The
control unit 402 may measure the voltage of the power
supply 21 using the voltage sensor 412 during the dura-
tion At, of the first voltage pulse (the pulse indicated by
abold linein Fig. 4C) among the series of voltage pulses.
The duration of the voltage pulse is preferably 100 ms or
less. In another example, the control unit 402 may meas-
ure the voltage of the power supply 21 during the duration
of a first plurality (for example, two, three or the like) of
voltage pulses among the series of voltage pulses.
[0060] Hereinafter, details of operation of the electron-
ic device 10 according to the embodiment of the present
disclosure will be further described.

[0061] Fig. 5 is a flowchart illustrating an operation
method of the electronic device 10 according to an em-
bodiment of the present disclosure. The process in Fig.
5 corresponds to the example of Fig. 4B. All the steps
will be described as being performed by the control unit
402 of the electronic device 10. However, it should be
noted that at least some of the steps may be performed
by another component in the electronic device 10. Addi-
tionally, it will be appreciated that the present embodi-
ment, when being executed by a processor such as the
control unit 402, can be implemented as a program that
causes the processor to perform the method or as a com-
puter readable storage medium storing the same pro-
gram. The same can also apply to the example described
in the context of Fig. 6 which will be described later.
[0062] The process starts at step 502. The control unit
402 determines whether an aerosol generation request
is detected. In an example, when the switch 13 is
pressed, the control unit402 may determine that the aer-
osol generation request is detected. In another example,
the electronic device 10 may be configured to determine
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that the aerosol generation request is detected based on
detecting user’s suction. For example, the electronic de-
vice 10 may include the pressure sensor, and the control
unit402 may detect the user’s suction based on a change
in the pressure detected by the pressure sensor.
[0063] When the aerosol generation request is not de-
tected ("N" in step 502), the process returns to the point
before step 502. When the aerosol generation request
is detected ("Y" in step 502), the process proceeds to
step 504.

[0064] In step 504, the control unit 402 generates a
voltage pulse different from the voltage pulse for supply-
ing the power to the heating unit 40. In an example, the
control unit 402 may cause the switching element 406 to
be in the on state for a predetermined period of time. In
this way, the voltage pulse having a duration is generat-
ed, the duration being equal to the predetermined period
of time. The predetermined period of time is preferably
100 ms or less, and is, for example, 60 ms. The informa-
tion about the predetermined period of time may be
stored in the storage unit 408. The control unit 402 may
acquire the information about the predetermined period
of time from the storage unit 408, and generate the
above-described voltage pulse based on the acquired
information. As can be appreciated from the example of
Fig. 4B, the generated voltage pulse passes through the
same path as the path used for supplying the power from
the power supply 21 to the heating unit 40.

[0065] The process proceeds to step 506, and the con-
trol unit 402 measures the voltage of the power supply
21 during the above-described duration of the voltage
pulse. Inan example, the voltage sensor 412 may include
the resistor connected between the output terminals of
the power supply 21. The control unit 402 acquires a
voltage across the resistor as the voltage of the power
supply 21. The control unit 402 may measure the voltage
of the power supply 21 one or a plurality of times during
the duration. The control unit 402 can obtain the voltage
of the power supply 21 when the current actually flows
between the power supply 21 and the heating unit 40, by
measuring the voltage of the power supply 21 during the
duration of the voltage pulse. Accordingly, the voltage of
the power supply 21 can be measured accurately in the
same situation as when the power is supplied from the
power supply 21 to the heating unit 40 and the aerosol
generation base material 110 is heated by the heating
unit 40, as compared with the case where the voltage of
the power supply 21 is simply measured without gener-
ating the voltage pulse.

[0066] The process processes to step 508, and the
control unit 402 determines whether the voltage of the
power supply 21 measured in step 506 is less than a
threshold voltage indicating that the sufficient capacity
to use up one unused aerosol generation base material
110 remains in the power supply 21.

[0067] In an example, the above-described threshold
voltage may be a fixed value stored in the storage unit
408. The tests on heating of the aerosol generation base
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material 110 by the electronic device 10 and user’s suc-
tion may be preliminarily performed under various envi-
ronments in which the ambient temperature ranges from
a low temperature (for example, 0°C) to a high temper-
ature (for example, 40°C). As a result of the tests, the
voltage of the power supply 21 when the sufficient ca-
pacity to use up one unused aerosol generation base
material 110 remains in the power supply 21 in any en-
vironment may be set as the above-described fixed val-
ue.

[0068] The above-described threshold voltage may be
set to change depending on the remaining capacity of
the power supply 21. As described above, the remaining
capacity of the power supply 21 may be measured using
the remaining capacity sensor 414. When the remaining
capacity of the power supply 21 is equal to or greater
than a predetermined value, the threshold voltage may
be afirst value. When the remaining capacity of the power
supply 21 is less than the predetermined value, the
threshold voltage may be a second value greater than
the first value.

[0069] In an example, when the remaining capacity of
the power supply 21 is equal to or greater than 25%, the
control unit 402 may set the threshold voltage to the first
value (for example, 2282 mV). When the electronic de-
vice 10 includes the voltage conversion circuit 418 and
the voltage conversion circuit 418 is a step-up DC/DC
converter, the above-described first value may be a sta-
ble operation voltage of the step-up DC/DC converter.
This can prevent the operation of the electronic device
10 including the step-up DC/DC converter from being
unstable, when the remaining capacity of the power sup-
ply 21 is sufficient to use up one unused aerosol gener-
ation base material 110.

[0070] When the remaining capacity of the power sup-
ply 21 is less than 25%, the control unit 402 may also set
the threshold voltage to the second value (for example,
2408 mV). The second value may be a value enabling
one unused aerosol generation base material 110 to be
used up even under high temperature environment.
[0071] When the voltage of the power supply 21 is less
than the threshold voltage ("Y" in step 508), the process
proceeds to step 510. In step 510, the control unit 402
operates not to supply the power from the power supply
21 to the heating unit 40. For example, the control unit
402 may control so that the switching element 406 does
not reach the on state (the switching element 406 is kept
in the off state). At this time, the control unit 402 may
generate a signal for issuing the notice to the user. In an
example, the control unit 402 may control the notification
unit410 to issue, to the user, the notice that the sufficient
capacity to use up one aerosol generation base material
110 does not remain in the power supply 21. The notice
may be issued in various forms such as light emission
from an LED or the like, voice output from a speaker or
the like, vibration by a vibrator, and display on a display.
[0072] When the voltage of the power supply 21 is
equal to or greater than the threshold voltage ("N" in step
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508), the process proceeds to step 512. In step 512, the
control unit 402 operates to supply the power from the
power supply 21 to the heating unit 40, and heat the aer-
osol generation base material 110 to generate the aero-
sol.

[0073] According to the embodiment of Fig. 5, when
the sufficient capacity to use up one of unused aerosol
generation base material 110 (for example, one smoking
article) does not remain in the power supply 21, the user
can know it in advance. Accordingly, the user does not
have to experience such a discomfort that the aerosol is
no longer generated before the aerosol generation base
material 110 is used up. In this way, according to the
presentembodiment, a decrease in user experience that
may be encountered when the power supply 21 of the
electronic device 10 such as an aerosol generating de-
vice is not sufficiently charged can be prevented or amel-
iorated.

[0074] Fig. 6 is a flowchart illustrating an operation
method of the electronic device 10 according to an em-
bodiment of the present disclosure. The process in Fig.
6 corresponds to the example of Fig. 4C. The process of
step 602 is the same as the process of step 502 in Fig. 5.
[0075] In step 604, the control unit 402 generates the
voltage pulse for supplying the power to the heating unit
40. The control unit402 may repeat causing the switching
element 406 to be in the on state for a certain period of
time and causing the switching element 406 to be in the
off state for a certain period of time. In this way, a series
of voltage pulses as illustrated in Fig. 4C are generated,
and supplied to the heating unit 40 to generate the aer-
osol. In this case, the duration of one voltage pulse is
equal to the above-described period of time. The duration
of the voltage pulse may change depending on an oper-
ation status of the electronic device 10. For example, the
control unit 402 may adjust the duty ratio of the voltage
pulse so that the temperature of the heating unit 40 be-
comes a desired temperature. When the duty ratio of the
voltage pulse is adjusted, the duration of the voltage
pulse also changes. The information about the duration
may be stored in the storage unit 408. The information
about the duration stored in the storage unit 408 may be
updated each time the duration changes. In another ex-
ample, the duration of voltage pulse generated first in
step 604 may be a fixed value. The fixed value is prefer-
ably 100 ms or less, and is, for example, 60 ms. The
information about the fixed value may be stored in the
storage unit 408. In this case, the control unit 402 may
acquire the information about the fixed value from the
storage unit 408, and generate the above-described first
voltage pulse based on this information.

[0076] In step 606, the control unit 402 measures the
voltage of the power supply 21 during the duration of the
first voltage pulse among the series of voltage pulses
generated for supplying the power to the heating unit 40.
A method of measuring the voltage of the power supply
21is as described above. In another example, the control
unit 402 may measure the voltage of the power supply
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21 during the duration of a plurality of (for example, two,
three or the like) first voltage pulses among the series of
voltage pulses.

[0077] The process of steps 608 to 612 is the same as
the process of steps 508 to 512 in Fig. 5.

[0078] Similarly to the embodiment of Fig. 5, according
to the embodiment of Fig. 6, a decrease in user experi-
ence that may be encountered when the power supply
21 of the electronic device 10 such as an aerosol gener-
ating device is not sufficiently charged can be prevented
or ameliorated.

[0079] Fig. 7A is a state transition diagram schemati-
cally illustrating transitions among a plurality of states
that can be made by the electronic device 10 (or the con-
trol unit 402 of the electronic device 10) according to an
embodiment of the present disclosure.

[0080] Asillustrated inthe figure, the states of the elec-
tronic device 10 may include a normal state 702, an ab-
normal state 704, a charging state 706, a heating state
708, and a smoking-disabled state 710. The normal state
702 is a normal stand-by state. The abnormal state 704
is a state where any error occurs and thus the electronic
device 10 does not operate normally. The charging state
706 is a state where the power supply 21 of the electronic
device 10 is charged. The heating state 708 is a state
where the heating unit 40 is heated with the power sup-
plied from the power supply 21 to the heating unit 40.
The smoking-disabled state 710 is a state where one
aerosol generation base material (for example, one
smoking article) cannot be used up.

[0081] Various arrows illustrated in the figure each in-
dicate an example of a trigger for making the transition
from a certain state to another state. These are merely
examples. It will be understood by those skilled in the art
that other various triggers can be used for the state tran-
sitions.

[0082] When the temperature abnormality such as too
high temperature of the heating unit 40 is detected when
the electronic device 10 is in the normal state 702, the
electronic device 10 makes the transition to the abnormal
state 704 (arrow A1). When the normalization of the tem-
perature is confirmed, the electronic device 10 makes
the transition from the abnormal state 704 to the normal
state 702 (arrow A2). When any system error is detected
as another trigger, the electronic device 10 makes the
transition from the normal state 702 to the abnormal state
704 (arrow A3). When the system state is reset, the elec-
tronic device 10 makes the transition from the abnormal
state 704 to the normal state 702 (arrow A4). In an ex-
ample, the state reset may be performed by pressing an
action button such as the switch 13 for a period of time
longer than that of a normal long press.

[0083] When the connection of an element such as a
micro-USB cable which is used for charging the power
supply 21 of the electronic device 10 is detected when
the electronic device 10 is in the normal state 702, the
electronic device 10 makes the transition to the charging
state 706 (arrow A5). When the detachment of the micro-
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USB cable or the like is detected or the state reset is
detected, the electronic device 10 makes the transition
fromthe charging state 706 to the normal state 702 (arrow
AB).

[0084] When a slide cover such as the cover 12 is
opened and the action button is pressed long when the
electronic device 10 is in the normal state 702, the elec-
tronic device 10 makes the transition to the heating state
708 (arrow A7). When there is detected completion of
smoking (aerosol suction), a cancelling operation, long
pressing of the action button, a state reset, connection
of the micro-USB cable, or the like, the electronic device
10 makes the transition from the heating state 708 to the
normal state 702 (arrow A8). In an example, the cancel-
ling operation may be performed by opening or closing
the slide cover, connecting the micro-USB cable, or the
like.

[0085] When it is detected the remaining capacity of
the power supply 21 is insufficient when the electronic
device 10 isin the normal state 702, the electronic device
10 makes the transition to the smoking-disabled state
710 (arrow A9). The transition indicated by the arrow A9
is related to the process of step 510 in the embodiment
of Fig. 5. When the resetis detected, the electronic device
10 makes the transition from the smoking-disabled state
710 to the normal state 702 (arrow A10).

[0086] When it is detected the remaining capacity of
the power supply 21 is insufficient when the electronic
device 10is in the heating state 708, the electronic device
10 makes the transition to the smoking-disabled state
710 (arrow A11). The transition indicated by the arrow
A11 is related to the process of step 610 in the embodi-
ment of Fig. 6. When the system error is detected, the
electronic device 10 makes the transition from the heat-
ing state 708 to the abnormal state 704 (arrow A12).
[0087] When the connection of the micro-USB cable
is detected when the electronic device 10 is in the smok-
ing-disabled state 710, the electronic device 10 makes
the transition to the charging state 706 (arrow A13). When
the system error, the temperature abnormality, or the like
is detected, the electronic device 10 makes the transition
from the smoking-disabled state 710 to the abnormal
state 704 (arrow A14).

[0088] When the system error, the temperature abnor-
mality, or the like is detected when the electronic device
10 is in the charging state 706, the electronic device 10
makes the transition to the abnormal state 704 (arrow
A15).

[0089] Fig. 7B is a state transition diagram schemati-
cally illustrating details of the normal state 702, the ab-
normal state 704, the charging state 706, and the heating
state 708, and an example of transitions among a plurality
of states.

[0090] The normal state 702 may include states such
as a sleep 702A, a stand-by (IDLE) 702B, a set state
display mode 702C, and a preheating stand-by state
702D. The abnormal state 704 may include states such
as a temporary use-disabled state 704A, and an auto-
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matic return impossible state 704B. The charging state
706 may include states such as a battery-(power supply)
charging state 706A. In the battery-charging state 706A,
the electronic device 10 may make a display related to
the charging state. The heating state 708 may include
states such as a preheating 708A, and a smoking mode
708B. In the preheating 708A, the electronic device 10
may make a display related to a preheating time. In the
smoking mode 708B, the electronic device 10 may make
a display related to a smoking time.

[0091] When the temperature abnormality or the like
is detected when the electronic device 10 is in the normal
state 702, the electronic device 10 makes the transition
to the temporary use-disabled state 704A (arrow B1).
When the normalization of the temperature is confirmed,
the electronic device 10 makes the transition from the
temporary use-disabled state 704A to the normal state
702 (arrow B2). When the system error is detected when
the electronic device 10 is in the normal state 702, the
electronic device 10 makes the transition to the automatic
return impossible state 704B (arrow B3). When the reset
is detected, the electronic device 10 makes the transition
to the normal state 702 (arrow B4).

[0092] When the connection of the micro-USB cable
is detected when the electronic device 10 is in the normal
state 702, the electronic device 10 makes the transition
to the charging state 706 (arrow B5). When the detach-
ment of the micro-USB cable is detected, the electronic
device 10 makes the transition to the normal state 702
(arrow B6).

[0093] When the resetis detected when the electronic
device 10 is in the charging state 706, the electronic de-
vice 10 makes the transition to the normal state (arrow
B7).

[0094] When an instruction to start the preheating is
issued by long pressing of the action button when the
electronic device 10 is in the preheating stand-by state
702D, the electronic device 10 makes the transition to
the preheating 708A (arrow B8). When the action button
is pressed long in the state of the preheating 708A, the
electronic device 10 makes the transition to the preheat-
ing stand-by state 702D (arrow B9).

[0095] When there is detected opening/closing of the
slide cover, pressing of the action button, connection of
the micro-USB cable, or the like when the electronic de-
vice 10 is in the state of sleep 702A, the electronic device
10 makes the transition to the state of the stand-by 702B
(arrow B10). When a predetermined period of time (for
example, 15 sec.) lapses, the electronic device 10 makes
the transition from the state of the stand-by 702B to the
state of the sleep 702A (arrow B11).

[0096] When the slide cover is opened when the elec-
tronic device 10 is in the state of the sleep 702A or the
stand-by 702B, the electronic device 10 makes the tran-
sition to the preheating stand-by state 702D (arrow B12).
When the cancelling operation is performed, the elec-
tronic device 10 makes the transition from the preheating
stand-by state 702D to the state of the sleep 702A or the
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stand-by 702B (arrow B13). Alternatively, when a prede-
termined period of time (for example, 5 min.) lapses, the
electronic device 10 makes the transition from the pre-
heating stand-by state 702D to the state of the sleep 702A
(arrow B14).

[0097] When short pressing of the action button is de-
tected when the electronic device 10 is in the state of the
sleep 702A or the stand-by 702B, the electronic device
10 makes the transitions to the set state display mode
702C (arrow B15). When the cancelling operation is de-
tected, the electronic device 10 makes the transition from
set state display mode 702C to the state of the sleep
702A or the stand-by 702B (arrow B16). Alternatively,
when the display of the set state is completed or short
pressing or long pressing of the action button is detected,
the electronic device 10 makes the transition from set
state display mode 702C to the state of the sleep 702A
or the stand-by 702B (arrow B17).

[0098] When the preheating is completed when the
electronicdevice 10isin the state of the preheating 708A,
the electronic device 10 makes the transition to the smok-
ing mode 708B (arrow B18). When there is detected a
predetermined number of times (for example, 14 times)
of puff actions, a lapse of a predetermined period of time
(for example, 210 sec.), long pressing of the action but-
ton, or the like, the electronic device 10 makes the tran-
sition from the smoking mode 708B to the preheating
stand-by state 702D (arrow B19).

[0099] Whenthe cancelling operationis detected when
the electronic device 10 is in the state of the preheating
708A, the electronic device 10 makes the transitions to
the state of the sleep 702A or the stand-by 702B (arrow
B20). When the reset is detected when the electronic
device 10is in the heating state 708, the electronic device
10 makes the transition to the normal state 702 (arrow
B21). When the cancelling operation is detected when
the electronic device 10 is in the smoking mode 708B,
the electronic device 10 makes the transition to the state
of the sleep 702A or the stand-by 702B (arrow B22).
[0100] Fig. 7C is a state transition diagram schemati-
cally illustrating details of a normal state 702, an abnor-
mal state 704, a charging state 706, and a smoking-dis-
abled state 710, and an example of transitions among a
plurality of states.

[0101] The smoking-disabled state 710 may include
states such as a sleep 710A, a stand-by (IDLE) 710B,
and a set state display mode 710C.

[0102] When the temperature abnormality or the like
is detected when the electronic device 10 is in the smok-
ing-disabled state 710, the electronic device 10 makes
the transition to the temporary use-disabled state 704A
(arrow C1). When the normalization of the temperature
is detected, the electronic device 10 makes the transition
from the temporary use-disabled state 704A to the smok-
ing-disabled state 710 (arrow C2). When the system error
is detected when the electronic device 10 is in the smok-
ing-disabled state 710, the electronic device 10 makes
the transition to the automatic return impossible state
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704B (arrow C3). When the connection of the micro-USB
cable is detected, the electronic device 10 makes the
transition from the smoking-disabled state 710 to the
charging state 706 (arrow C4).

[0103] When the detachment of the micro-USB cable
is detected when the electronic device 10 is in the charg-
ing state 706, the electronic device 10 makes the transi-
tion to the normal state 702 (arrow C5). When the system
error is detected when the electronic device 10 is in the
charging state 706, the electronic device 10 makes the
transition to the abnormal state 704 (arrow C7).

[0104] When the resetis detected when the electronic
device 10 is in the smoking-disabled state 710, the elec-
tronic device 10 makes the transition to the normal state
702 (arrow C6). When there is detected opening/closing
of the slide cover, pressing of the action button, connec-
tion of the micro-USB cable, or the like when the elec-
tronic device 10 is in the state of the sleep 710A, the
electronic device 10 makes the transitions to the state of
the stand-by 710B (arrow C8). When a predetermined
period oftime (forexample, 15 sec.)lapses, the electronic
device 10 makes the transition from the state of the stand-
by 710B to the state of the sleep 710A (arrow C9).
[0105] When short pressing of the action button is de-
tected when the electronic device 10 is in the state of the
sleep 710A or the stand-by 710B, the electronic device
10 makes the transitions to the set state display mode
710C (arrow C10). When the cancelling operation is de-
tected, the electronic device 10 makes the transition from
set state display mode 710C to the state of the sleep
710A or the stand-by 710B (arrow C11). Alternatively,
when the display of the set state is completed or short
pressing or long pressing of the action button is detected,
the electronic device 10 makes the transition from set
state display mode 710C to the state of the sleep 710A
or the stand-by 710B (arrow C12).

[0106] When there is detected opening/closing of the
slide cover, pressing of the action button, connection of
the micro-USB cable, or the like when the electronic de-
vice 10 is in the state of sleep 702A, the electronic device
10 makes the transition to the state of the stand-by 702B
(arrow C13). When a predetermined period of time (for
example, 15 sec.) lapses, the electronic device 10 makes
the transition from the state of the stand-by 702B to the
state of the sleep 702A (arrow C14).

[0107] Although the embodiments of the present dis-
closure have been described above, itis to be understood
that the embodiments are merely examples, and do not
limit the scope of the present disclosure. It should be
understood that modifications, addition, improvements,
and the like of the embodiments can be appropriately
made without departing from the spirit and scope of the
present disclosure. The scope of the present disclosure
should not be limited by any of the above-described em-
bodiments, and should be limited only by the appended
claims and their equivalents.
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REFERENCE SIGNS LIST

[0108] 10 ... Electronic device, 11 ... Housing, 11A ...
Top housing, 11B ... Bottom housing, 12 ... Cover, 12a ...
Opening, 13 ... Switch, 14 ... Lid, 15 ... Vent hole, 16 ...
Cap, 17 ... Outerfin, 20 ... Power supply unit, 21 ... Power
supply, 22 ... Terminal, 30 ... Circuitunit, 31 ... First circuit
board, 32 ... Second circuit board, 40 ... Heating unit,
41 ... Heating assembly, 110 ... Aerosol generation base
material or smoking article, 110A ... Base material por-
tion, 110B ... Mouthpiece portion, 111 ... Filler, 112 ...
First cigarette paper, 113 ... Second cigarette paper,
114 ... Paper tube unit, 115 ... Filter unit, 116 ... Hollow
segment unit, 402 ... Control unit, 406 ... Switching ele-
ment, 408 ... Storage unit, 410 ... Notification unit, 412 ...
Voltage sensor, 414 ... Remaining capacity sensor,
416 ... Recess, 418 ... Voltage conversion circuit, 702 ...
Normal state, 704 ... Abnormal state, 706 ... Charging
state, 708 ... Heating state, 710 ... Smoking-disabled
state, 702A ... Sleep, 702B ... Stand-by, 702C ... Set
state display mode, 702D ... Preheating stand-by state,
704A ... Temporary use-disabled state, 704B ... Auto-
matic return impossible state, 706A ... Battery-charging
state, 708A ... Preheating, 708B ... Smoking mode,
710A ... Sleep, 710B ... Stand-by, 710C ... Set state dis-
play mode

Claims
1. An electronic device, comprising:

a control unit; and

a heating unit that heats an aerosol generation
base material with power supplied from a power
supply,

wherein the control unit is configured so that the
power is not supplied from the power supply to
the heating unit when a voltage of the power
supply is less than a threshold voltage indicating
that a sufficient capacity to use up one unused
aerosol generation base material remains in the
power supply.

2. The electronic device according to claim 1, wherein
the control unit is configured to measure a voltage
of the power supply during a duration of one voltage
pulse generated separately from a voltage pulse for
supplying the power from the power supply to the
heating unit.

3. The electronic device according to claim 1, wherein
the control unit is configured to measure the voltage
of the power supply during the duration of first one
voltage pulse among voltage pulses for supplying
the power from the power supply to the heating unit.

4. The electronic device according to claim 2 or 3,
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wherein
a width of the one voltage pulse is 100 ms or less.

5. The electronic device according to claim 2, wherein
the one voltage pulse passes through the same path
as a path used for supplying the power from the pow-
er supply to the heating unit.

6. The electronic device according to any one of claims
1 to 5, wherein
the heating unit has a shape such that the aerosol
generation base material is heated from surround-
ings.

7. The electronic device according to any one of claims
1 to 6, further comprising:
arecess capable of receiving the aerosol generation
base material.

8. The electronic device according to any one of claims

1 to 7, further comprising:

a switching element provided between the pow-
er supply and the heating unit,

wherein the control unit is configured to switch
the switching element to an off state when sup-
ply of the power from the power supply to the
heating unit is stopped.

9. The electronic device according to any one of claims

1 to 8, wherein

the control unit is configured to generate a signal for
issuing notice to a userwhen the voltage of the power
supply is less than the threshold voltage.

10. The electronic device according to any one of claims
1 to 9, wherein
the threshold voltage is set to change depending on
a remaining capacity of the power supply.

11. The electronic device according to any one of claims
1 to 10, wherein
when the remaining capacity of the power supply is
equal to or greater than a predetermined value, the
threshold voltage is a first value, and when the re-
maining capacity of the power supply is less than the
predetermined value, the threshold voltage is a sec-
ond value greater than the first value.

12. The electronic device according to claim 11, wherein
the first value is a stable operation voltage of a step-
up DC/DC converter.

13. The electronic device according to any one of claims
1 to 12, further comprising:

the power supply.

14. A method of operating an electronic device, compris-
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ing:

heating an aerosol generation base material

with power supplied from a power supply,

wherein the power is not suppled from the power %

supply to the heating unit when a voltage of the

power supply is less than a threshold voltage

indicating that a sufficient capacity to use up one

unused aerosol generation base material re-

mains in the power supply. 10
15. A program, when being executed by a processor,

causing the processorto perform the method accord-

ing to claim 14.
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Fig. 1A
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Fig. 1B
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Fig. 5
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Fig. 6
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