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(54) AEROSOL GENERATION DEVICE HAVING CIGARETTE INSERTION DETECTION FUNCTION 
AND METHOD

(57) Provided are an aerosol generating device for
generating an aerosol by heating a cigarette and a meth-
od of generating an aerosol by heating a cigarette. The
aerosol generating device may determine whether or not
a cigarette is inserted, by using at least one of a cigarette
insertion detecting sensor, a temperature detecting sen-
sor configured to detect a temperature change of a heat-
er, or a position detecting sensor configured to detect a
position change of a door, without receiving an additional
input from a user, and based on whether or not the cig-
arette is inserted, may control the operation of the heater.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a method and
a device for generating an aerosol while having a function
of detecting insertion of a cigarette.

BACKGROUND ART

[0002] Recently, demand has increased for alternative
methods capable of overcoming defects of a general cig-
arette. For example, there has been increasing demand
for a method of generating an aerosol by heating an aer-
osol generating material in a cigarette, rather than a
method of generating an aerosol by burning a cigarette.
[0003] When an electronic cigarette device, which in-
cludes a heater for heating a cigarette based on electric-
ity, is used, the heater may sometimes operate in a state
in which the cigarette is not inserted into the electronic
cigarette device, which may cause unnecessary power
consumption.
[0004] Also, when the cigarette is inserted into the elec-
tronic cigarette device, the heater may operate only after
the electronic cigarette device receives an additional in-
put from the user, and thus, a time taken for the cigarette
to be heated to a targeted temperature may be increased.
[0005] Therefore, research on heated aerosol gener-
ating devices has been actively conducted.

DESCRIPTION OF EMBODIMENTS

TECHNICAL PROBLEM

[0006] Provided are a method and a device for gener-
ating an aerosol while having a function of detecting in-
sertion of a cigarette. An aerosol generating device may
determine whether or not a cigarette is inserted, by using
at least one of a cigarette insertion detecting sensor, a
temperature detecting sensor configured to detect a tem-
perature change of a heater, or a position detecting sen-
sor configured to detect a position change of a door, with-
out receiving an additional input from a user. An aerosol
generating device may control an operation of a heater
based on whether or not a cigarette is inserted.
[0007] Technical objectives of embodiments are not
limited to the described technical objectives and other
technical objectives may be derived from the embodi-
ments to be described hereinafter.

SOLUTION TO PROBLEM

[0008] An aerosol generating device for generating an
aerosol by heating a cigarette and a method of generating
an aerosol by heating a cigarette are provided.
[0009] The aerosol generating device may determine
whether or not a cigarette is inserted, by using at least
one of a cigarette insertion detecting sensor, a temper-

ature detecting sensor configured to detect a tempera-
ture change of a heater, or a position detecting sensor
configured to detect a position change of a door, without
receiving an additional input from a user. Also, the aer-
osol generating device may control an operation of the
heater based on whether or not the cigarette is inserted.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0010] In contrast to an aerosol generating device ac-
cording to the conventional art, a user is provided with
an aerosol generating device configured to determine
whether or not a cigarette is inserted, without receiving
an additional input from the user, and to control an op-
eration of the heater based on whether or not the cigarette
is inserted.

BRIEF DESCRIPTION OF DRAWINGS

[0011]

FIGS. 1 through 3 are diagrams showing examples
in which a cigarette is inserted into an aerosol gen-
erating device.
FIG. 4 shows an example of a cigarette.
FIG. 5 is a perspective view of an aerosol generating
device according to an embodiment.
FIG. 6 is a lateral cross-sectional view of some com-
ponents of the aerosol generating device according
to the embodiment illustrated in FIG. 5.
FIG. 7 is a flowchart for describing a method of de-
tecting insertion of a cigarette, the method being per-
formed by a cigarette insertion detecting sensor, ac-
cording to an embodiment.
FIG. 8 is a lateral cross-sectional view of a cigarette
insertion detecting sensor located inside an accom-
modation passage, according to an embodiment.
FIG. 9 is a flowchart for describing a method of de-
termining whether or not a cigarette is accommodat-
ed, based on a temperature change of a heater, ac-
cording to an embodiment.
FIG. 10 is a flowchart for describing a method of de-
termining whether or not a cigarette is inserted,
based on a position change of a door, according to
an embodiment.
FIG. 11 is a block diagram of hardware components
of an aerosol generating device.

BEST MODE

[0012] According to an aspect of the present disclo-
sure, an aerosol generating device includes: an accom-
modation passage configured to accommodate a ciga-
rette; a heater configured to heat the cigarette accom-
modated in the accommodation passage; a cigarette in-
sertion detecting sensor located inside the accommoda-
tion passage; and a controller, wherein the controller is
configured to detect whether or not the cigarette is in-
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serted into the accommodation passage by using the cig-
arette insertion detecting sensor.
[0013] According to another aspect of the present dis-
closure, a method, performed by an aerosol generating
device, of generating an aerosol by heating a cigarette,
includes: receiving, from a cigarette insertion detecting
sensor located inside an accommodation passage, a sig-
nal of detecting whether or not the cigarette is inserted
into the accommodation passage; determining, based on
the received signal, whether or not the cigarette is insert-
ed into the accommodation passage; and controlling,
based on whether or not the cigarette is inserted into the
accommodation passage, an operation of a heater.
[0014] According to another aspect of the present dis-
closure, an aerosol generating device includes: an ac-
commodation passage configured to accommodate a
cigarette; a heater configured to heat the cigarette ac-
commodated in the accommodation passage; a temper-
ature detecting sensor configured to detect a tempera-
ture change of the heater; and a controller, wherein the
controller is configured to receive, from the temperature
detecting sensor, a signal of detecting the temperature
change of the heater and determine, based on the re-
ceived signal, whether or not the cigarette is accommo-
dated in the accommodation passage.
[0015] According to another aspect of the present dis-
closure, a method, performed by an aerosol generating
device, of generating an aerosol by heating a cigarette,
includes: receiving, from a temperature detecting sensor
configured to detect a temperature change of a heater,
a signal of detecting the temperature change of the heat-
er; determining whether a value of the temperature
change of the heater, the value being derived from the
received signal, corresponds to a value of a reference
temperature change corresponding to a case in which
the cigarette is accommodated in an accommodation
passage, by comparing the value of the temperature
change of the heater with the value of the reference tem-
perature change; and determining, based on a result of
the determination, whether or not the cigarette is accom-
modated in the accommodation passage.
[0016] According to another aspect of the present dis-
closure, a method, performed by an aerosol generating
device, of generating an aerosol by heating a cigarette,
includes: receiving, from a position detecting sensor con-
figured to detect a position change of a door included at
an upper surface of a cover and exposing an accommo-
dation passage configured to accommodate the cigarette
to the outside, a signal of detecting the position change
of the door; and determining, based on the received sig-
nal, whether or not the cigarette is inserted into the ac-
commodation passage.
[0017] According to another aspect of the present dis-
closure, an aerosol generating device includes: a cover;
an accommodation passage configured to accommodate
a cigarette inserted via the cover; a heater configured to
heat the cigarette accommodated in the accommodation
passage; a temperature detecting sensor configured to

detect a temperature change of the heater; and a con-
troller, wherein the cover includes: a door included at an
upper surface of the cover and exposing the accommo-
dation passage to the outside; and a position detecting
sensor configured to detect a position change of the door,
and the controller is configured to receive, from the tem-
perature detecting sensor, a signal of detecting the tem-
perature change of the heater, and from the position de-
tecting sensor, a signal of detecting the position change
of the door, and determine, based on the signal received
from the temperature detecting sensor and the signal re-
ceived from the position detecting sensor, whether or not
the cigarette is inserted into the accommodation pas-
sage.
[0018] According to another aspect of the present dis-
closure, a method, performed by an aerosol generating
device, of generating an aerosol by heating a cigarette,
includes: receiving, from a temperature detecting sensor
configured to detect a temperature change of a heater,
a signal of detecting the temperature change of the heat-
er; receiving, from a position detecting sensor configured
to detect a position change of a door included at an upper
surface of a cover and exposing an accommodation pas-
sage configured to accommodate the cigarette to the out-
side, a signal of detecting the position change of the door;
and determining, based on the signal received from the
temperature detecting sensor and the signal received
from the position detecting sensor, whether or not the
cigarette is accommodated in the accommodation pas-
sage.

MODE OF DISCLOSURE

[0019] With respect to the terms in the various embod-
iments of the present disclosure, the general terms which
are currently and widely used are selected in consider-
ation of functions of structural elements in the various
embodiments of the present disclosure. However, mean-
ings of the terms may be changed according to intention,
a judicial precedent, appearance of a new technology,
and the like. In addition, in certain cases, a term which
is not commonly used may be selected. In such a case,
the meaning of the term will be described in detail at the
corresponding part in the description of the present dis-
closure. Therefore, the terms used in the various embod-
iments of the present disclosure should be defined based
on the meanings of the terms and the descriptions pro-
vided herein.
[0020] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements. Also, the terms, such as "unit" or
"module," described in the specification, denote a unit
that processes at least one function or operation and that
may be embodied in a hardware manner, a software man-
ner, or a combination of the hardware manner and the
software manner.
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[0021] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. The disclosure
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments
set forth herein.
[0022] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the draw-
ings.
[0023] FIGS. 1 through 3 are diagrams showing exam-
ples in which a cigarette 20000 is inserted into an aerosol
generating device 10000.
[0024] Referring to FIG. 1, the aerosol generating de-
vice 10000 may include a battery 11000, a controller
12000, and a heater 13000. Referring to FIGS. 2 and 3,
the aerosol generating device 10000 may further include
a vaporizer 14000. Also, the cigarette 20000 may be in-
serted into an inner space of the aerosol generating de-
vice 10000.
[0025] FIGS. 1 through 3 illustrate only components of
the aerosol generating device 10000, which are related
to the present embodiment. Thus, one of ordinary skill in
the art may understand that the aerosol generating de-
vice 10000 may further include other general-purpose
components, in addition to the components illustrated in
FIGS. 1 through 3.
[0026] Also, FIGS. 2 and 3 illustrate that the aerosol
generating device 10000 includes the heater 13000.
However, according to necessity, the heater 13000 may
be omitted.
[0027] FIG. 1 illustrates that the battery 11000, the con-
troller 12000, and the heater 130000 are arranged in se-
ries. Also, FIG. 2 illustrates that the battery 11000, the
controller 12000, the vaporizer 14000, and the heater
13000 are arranged in series. Also, FIG. 3 illustrates that
the vaporizer 14000 and the heater 13000 are arranged
in parallel. However, the internal structure of the aerosol
generating device 10000 is not limited to the structures
illustrated in FIGS. 1 through 3. In other words, according
to the design of the aerosol generating device 10000, the
battery 11000, the controller 12000, the heater 13000,
and the vaporizer 14000 may be differently arranged.
[0028] When the cigarette 20000 is inserted into the
aerosol generating device 10000, the aerosol generating
device 10000 may operate the heater 13000 and/or the
vaporizer 14000 to generate an aerosol from the cigarette
20000 and/or the vaporizer 14000. The aerosol generat-
ed via the heater 13000 and/or the vaporizer 14000 may
be delivered to a user by passing through the cigarette
20000.
[0029] According to necessity, even when the cigarette
20000 is not inserted into the aerosol generating device
10000, the aerosol generating device 10000 may heat
the heater 13000.
[0030] The battery 11000 may supply power to be used
for the aerosol generating device 10000 to operate. For
example, the battery 11000 may supply power to heat
the heater 13000 or the vaporizer 14000 and may supply

power for an operation of the controller 12000. Also, the
battery 11000 may supply power for operations of a dis-
play, a sensor, a motor, etc. mounted in the aerosol gen-
erating device 10000.
[0031] The controller 12000 may generally control op-
erations of the aerosol generating device 10000. In detail,
the controller 12000 may control not only operations of
the battery 11000, the heater 13000, and the vaporizer
14000, but also operations of other components included
in the aerosol generating device 10000. Also, the con-
troller 12000 may check a state of each of the compo-
nents of the aerosol generating device 10000 to deter-
mine whether or not the aerosol generating device 10000
is able to operate.
[0032] The controller 12000 may include at least one
processor. The processor may be realized as an array
of a plurality of logic gates or may be realized as a com-
bination of a general-purpose microprocessor and a
memory storing a program executable in the microproc-
essor. It will be understood by one of ordinary skill in the
art that the disclosure may be realized as other forms of
hardware.
[0033] The heater 13000 may be heated by the power
supplied from the battery 11000. For example, when the
cigarette 20000 is inserted into the aerosol generating
device 10000, the heater 13000 may be located inside
the cigarette 20000. Thus, the heated heater 13000 may
increase a temperature of an aerosol generating material
in the cigarette 20000.
[0034] The heater 13000 may include an electro-resis-
tive heater. For example, the heater 13000 may include
an electrically conductive track and the heater 13000 may
be heated when currents flow through the electrically
conductive track. However, the heater 13000 is not lim-
ited to the example described above and may include all
heaters which may be heated to a desired temperature.
Here, the desired temperature may be pre-set in the aer-
osol generating device 10000 or may be set as a tem-
perature desired by a user.
[0035] As another example, the heater 13000 may in-
clude an induction heating heater. In detail, the heater
13000 may include an electrically conductive coil for
heating a cigarette in an induction heating method, and
the cigarette may include a susceptor which may be heat-
ed by the induction heating heater.
[0036] For example, the heater 13000 may include a
tube-type heating element, a plate-type heating element,
a needle-type heating element, or a rod-type heating el-
ement, and may heat the inside or the outside of the
cigarette 20000, according to the shape of the heating
element.
[0037] Also, the aerosol generating device 10000 may
include a plurality of heaters 13000. Here, the plurality
of heaters 13000 may be inserted in the cigarette 20000
or may be arranged outside the cigarette 20000. Also,
one or more of the plurality of heaters 13000 may be
inserted in the cigarette 20000 and the others may be
arranged outside the cigarette 20000. In addition, the
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shape of the heater 13000 is not limited to the shapes
illustrated in FIGS. 1 through 3 and may include various
shapes.
[0038] The vaporizer 14000 may generate an aerosol
by heating a liquid composition and the generated aero-
sol may pass through the cigarette 20000 to be delivered
to a user. In other words, the aerosol generated via the
vaporizer 14000 may move along an air current passage
of the aerosol generating device 10000 and the air current
passage may be configured such that the aerosol gen-
erated via the vaporizer 14000 passes through the cig-
arette 20000 to be delivered to the user.
[0039] For example, the vaporizer 14000 may include
a liquid storage, a liquid transmitting device, and a heat-
ing element, but it is not limited thereto. For example, the
liquid storage, the liquid transmitting device, and the
heating element may be included in the aerosol gener-
ating device 10000 as independent modules.
[0040] The liquid storage may store a liquid composi-
tion. For example, the liquid composition may be a liquid
including a tobacco-containing material having a volatile
tobacco flavor component, or a liquid including a non-
tobacco material. The liquid storage may be formed to
be attached/detached to/from the vaporizer 14000 or
may be formed integrally with the vaporizer 14000.
[0041] For example, the liquid composition may in-
clude water, a solvent, ethanol, plant extract, spices, fla-
vorings, or a vitamin mixture. The spices may include
menthol, peppermint, spearmint oil, and various fruit-fla-
vored ingredients, but are not limited thereto. The flavor-
ings may include ingredients capable of providing various
flavors or tastes to a user. The vitamin mixture may in-
clude at least one of vitamin A, vitamin B, vitamin C, and
vitamin E, but is not limited thereto. Also, the liquid com-
position may include an aerosol forming substance, such
as glycerin and propylene glycol.
[0042] The liquid transmitting device may transmit the
liquid composition in the liquid storage to the heating el-
ement. For example, the liquid transmitting device may
include wicks, such as cotton fiber, ceramic fiber, glass
fiber, and porous ceramics, but it is not limited thereto.
[0043] The heating element may be an element for
heating the liquid composition transmitted by the liquid
transmitting device. For example, the heating element
may include a metal heat wire, a metal hot plate, a ce-
ramic heater, etc., but it is not limited thereto. Also, the
heating element may include a conductive filament, such
as a nichrome wire, and may be coiled at the liquid trans-
mitting device. The heating element may be heated via
a supply of power and may provide heat to a liquid com-
position contacting the heating element so that the liquid
composition is heated. As a result, an aerosol may be
generated.
[0044] For example, the vaporizer 14000 may be re-
ferred to as a cartomizer or an atomizer, but it is not limited
thereto.
[0045] The aerosol generating device 10000 may fur-
ther include general-purpose components in addition to

the battery 11000, the controller 12000, the heater
13000, and the vaporizer 14000. For example, the aer-
osol generating device 10000 may include a display ca-
pable of outputting visual information and/or a motor for
outputting haptic information. Also, the aerosol generat-
ing device 10000 may include at least one sensor (a puff
detecting sensor, a temperature detecting sensor, a cig-
arette insertion detecting sensor, etc.). Also, the aerosol
generating device 10000 may be formed as a structure
where, even when the cigarette 20000 is inserted into
the aerosol generating device 10000, external air may
be introduced or internal air may be discharged.
[0046] Although not illustrated in FIGS. 1 through 3,
the aerosol generating device 10000 may be included in
a system, together with an additional cradle. For exam-
ple, the cradle may be used to charge the battery 11000
of the aerosol generating device 10000. Alternatively, the
heater 13000 may be heated when the cradle and the
aerosol generating device 10000 are attached to each
other.
[0047] The cigarette 20000 may be similar as a general
combustive cigarette. For example, the cigarette 20000
may be divided into a first portion including an aerosol
generating material and a second portion including a fil-
ter, etc. Alternatively, the second portion of the cigarette
20000 may also include an aerosol generating material.
For example, a granular or capsular aerosol generating
material may be inserted into the second portion.
[0048] The entire first portion may be inserted into the
aerosol generating device 10000 and the second portion
may be exposed to the outside. Alternatively, a portion
of the first portion may be inserted into the aerosol gen-
erating device 10000. Alternatively, the entire first portion
and a portion of the second portion may be inserted into
the aerosol generating device 10000. The user may in-
hale the aerosol while biting the second portion with a
mouth. Here, the aerosol may be generated as the ex-
ternal air passes through the first portion, and the gen-
erated aerosol may pass through the second portion to
be delivered to the mouth of the user.
[0049] For example, the external air may flow into at
least one air passage formed in the aerosol generating
device 10000. For example, the opening and closing
and/or a size of the air passage formed in the aerosol
generating device 10000 may be adjusted by the user.
Accordingly, an amount of smoke and a smoking impres-
sion may be adjusted by the user. As another example,
the external air may flow into the cigarette 20000 through
at least one hole formed in a surface of the cigarette
20000.
[0050] Hereinafter, an example of the cigarette 20000
will be described with reference to FIG. 4.
[0051] FIG. 4 is shows an example of the cigarette
20000.
[0052] Referring to FIG. 4, the cigarette 20000 may
include a tobacco rod 21000 and a filter rod 22000. The
first portion described above with reference to FIGS. 1
through 3 may include the tobacco rod 21000, and the
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second portion may include the filter rod 22000.
[0053] FIG. 4 illustrates that the filter rod 22000 in-
cludes a single segment. However, the filter rod 22000
is not limited thereto. In other words, the filter rod 22000
may include a plurality of segments. For example, the
filter rod 22000 may include a first segment configured
to cool an aerosol and a second segment configured to
filter a certain component included in the aerosol. Also,
according to necessity, the filter rod 22000 may further
include at least one segment configured to perform other
functions.
[0054] The cigarette 2000 may be packaged via at
least one wrapper 24000. The wrapper 24000 may have
at least one hole through which external air may be in-
troduced or internal air may be discharged. For example,
the cigarette 20000 may be packaged via the at least one
wrapper 24000. As another example, the cigarette 20000
may be doubly packaged via at least two wrappers
24000. For example, the tobacco rod 21000 may be pack-
aged via a first wrapper, and the filter rod 22000 may be
packaged via a second wrapper. Also, the tobacco rod
21000 and the filter rod 22000, each of which is packaged
via separate wrappers, may be coupled to each other,
and the entire cigarette 20000 may be packaged via a
third wrapper. When each of the tobacco rod 21000 and
the filter rod 22000 includes a plurality of segments, each
segment may be packaged via a separate wrapper. Also,
the entire cigarette 20000 including the plurality of seg-
ments, each of which is packaged via the separate wrap-
pers and which are coupled to each other, may be re-
packaged via another wrapper.
[0055] The tobacco rod 21000 may include an aerosol
generating material. For example, the aerosol generating
material may include at least one of glycerin, propylene
glycol, ethylene glycol, dipropylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol, or oleyl al-
cohol, but it is not limited thereto. Also, the tobacco rod
21000 may include other additives, such as flavors, a
wetting agent, and/or organic acid. Also, the tobacco rod
21000 may include a flavored liquid, such as menthol or
a moisturizer, which is injected to the tobacco rod 21000.
[0056] The tobacco rod 21000 may be manufactured
in various forms. For example, the tobacco rod 21000
may be formed as a sheet or a strand. Also, the tobacco
rod 21000 may be formed as a pipe tobacco, which is
formed of tiny bits cut from a tobacco sheet. Also, the
tobacco rod 21000 may be surrounded by a heat con-
ductive material. For example, the heat conductive ma-
terial may include a metal foil, such as an aluminum foil,
but it is not limited thereto. For example, the heat con-
ductive material surrounding the tobacco rod 21000 may
uniformly distribute heat transmitted to the tobacco rod
21000, and thus, the heat conductivity applied to the to-
bacco rod may be increased and taste of the tobacco
may be improved. Also, the heat conductive material sur-
rounding the tobacco rod 21000 may function as a sus-
ceptor heated by the induction heating heater. Here, al-
though not illustrated in the drawings, the tobacco rod

21000 may further include an additional susceptor, in ad-
dition to the heat conductive material surrounding the
tobacco rod 21000.
[0057] The filter rod 22000 may include a cellulose ac-
etate filter. Shapes of the filter rod 22000 are not limited.
For example, the filter rod 22000 may include a cylinder-
type rod or a tube-type rod having a hollow inside. Also,
the filter rod 22000 may include a recess-type rod. When
the filter rod 22000 includes a plurality of segments, at
least one of the plurality of segments may have a different
shape.
[0058] The filter rod 22000 may be formed to generate
flavors. For example, a flavoring liquid may be injected
onto the filter rod 22000, or an additional fiber coated
with a flavoring liquid may be inserted into the filter rod
22000.
[0059] Also, the filter rod 22000 may include at least
one capsule 23000. Here, the capsule 23000 may gen-
erate a flavor or an aerosol. For example, the capsule
23000 may include a film wrapping a content liquid in-
cluding a spice. The capsule 23000 may have a spherical
or a cylindrical shape, but it is not limited thereto.
[0060] When the filter rod 22000 includes a segment
configured to cool the aerosol, the cooling segment may
include a polymer material or a biodegradable polymer
material. For example, the cooling segment may include
only a pure polylactic acid, but it is not limited thereto.
Alternatively, the cooling segment may include a cellu-
lose acetate filter having a plurality of holes. However,
the cooling segment is not limited to the examples de-
scribed above and may include all cooling segments ca-
pable of cooling an aerosol.
[0061] Although not illustrated in FIG. 4, the cigarette
20000 according to an embodiment may further include
a front-end filter. The front-end filter may be located on
a side of the tobacco rod 21000, the side facing the filter
rod 22000. The front-end filter may prevent the tobacco
rod 21000 from being detached outwards and prevent a
liquefied aerosol from flowing into the aerosol generating
device 10000 (FIGS. 1 through 3) from the tobacco rod
21000, during smoking.
[0062] FIG. 5 is a perspective view of an aerosol gen-
erating device 1000 according to an embodiment.
[0063] An aerosol generating source support assem-
bly and the aerosol generating device 1000 including the
same may include a case 1001 and a cover 1002, ac-
cording to the embodiment illustrated in FIG. 5. The cover
1002 may be coupled to an end of the case 1001 so that
the case 1001 and the cover 1002 may form an exterior
of the aerosol generating device 1000.
[0064] The case 1001 may form a portion of the exterior
of the aerosol generating device 1000, and may accom-
modate various components to protect the components.
[0065] The cover 1002 and the case 1001 may be
formed of a plastic material having a low thermal con-
ductivity, or a metal material having a surface coated with
a heat blocking material. The cover 1002 and the case
1001 may be formed by using, for example, an injection
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molding method, a three-dimensional (3D) printing meth-
od, or a method in which small components manufac-
tured by using an injection molding method are assem-
bled.
[0066] A retaining device may be formed between the
cover 1002 and the case 1001 to retain the coupling be-
tween the cover 1002 and the case 1001. The retaining
device may include, for example, a projection and a
groove. The cover 1002 and the case 1001 may be kept
being coupled to each other by the projection being in-
serted into the groove, and the projection may be sepa-
rated from the groove via a movement of the projection
based on a manipulation button which may be pressed
by a user.
[0067] Also, the retaining device may include, for ex-
ample, a magnet and a metal member attached to the
magnet. When the retaining device includes a magnet,
the magnet may be formed at any one of the cover 1002
and the case 1001, and a metal member attached to the
magnet may be formed at the other. Alternatively, the
magnet may be formed at both of the cover 1002 and the
case 1001.
[0068] The cover 1002 is not an essential component
of the aerosol generating device 1000 according to the
embodiment illustrated in FIG. 5, and thus, when neces-
sary, the cover 1002 may not be formed.
[0069] An external hole 1002p through which a ciga-
rette 3 may be inserted may be formed in an upper sur-
face of the cover 1002 coupled to the case 1001. Also,
a rail 1003r may be formed on a location of the upper
surface of the cover 1002, the location being adjacent to
the external hole 1002p. A door 1003 slidingly movable
along the upper surface of the cover 1002 may be formed
at the rail 1003r. The door 1003 may move slidingly and
linearly along the rail 1003r.
[0070] The door 1003 may move along the rail 1003 in
the arrow direction of FIG. 5 and may expose the external
hole 1002p and an insertion hole 1004p, through which
the cigarette 3 passes through the cover 1002 and is
inserted into the case 1001. The external hole 1002p of
the cover 1002 may expose the insertion hole 1004p of
an accommodation passage 1004h in which the cigarette
3 is accommodated.
[0071] When the external hole 1002p is exposed
through the door 1003, a user may insert an end 3b of
the cigarette 3 into the external hole 1002p and the in-
sertion hole 1004p and mount the cigarette 3 in the ac-
commodation passage 1004h formed inside the cover
1002.
[0072] According to an embodiment, the door 1003
may be formed to move linearly with respect to the cover
1002. However, embodiments are not limited to the struc-
ture in which the door 1003 is coupled to the cover 1002.
For example, the door 1003 may be rotatably formed at
the cover 1002 via a hinge assembly. When the hinge
assembly is used, the door 1003 may rotate to a side
surface of the external hole 1002p in a direction in which
the upper surface of the cover 1002 extends, or may ro-

tate in a direction away from the upper surface of the
cover 1002.
[0073] The rail 1003r may have a shape of a concave
groove. However, embodiments are not limited to this
shape of the rail 1003r. For example, the rail 1003r may
have a convex shape and may extend in a curved form
rather than a linear form.
[0074] FIG. 6 is a lateral cross-sectional view of some
components of the aerosol generating device 1000 ac-
cording to the embodiment illustrated in FIG. 5.
[0075] Referring to FIG. 6, the cigarette 3 may be in-
serted into the insertion hole 1004p from the outside and
accommodated in the accommodation passage 1004h.
An end of the heater 1030 may pass through a heater
insertion hole 10b to be located in the accommodation
passage 1004h. Thus, when the cigarette 3 is accommo-
dated in the accommodation passage 1004h, the end of
the heater 1030 may be inserted into the cigarette 3.
[0076] An accommodation portion configured to ac-
commodate the cigarette 3 may include: a side wall
1004w forming the accommodation passage 1004h con-
figured to accommodate the cigarette 3; the insertion hole
1004p at an end of the accommodation passage 1004h,
the insertion hole 1004p being open to the outside so
that the cigarette 3 may be inserted; and a bottom wall
1004b closing the other end of the accommodation pas-
sage 1004h and having a heater hole 10b through which
the end of the heater 1030 passes.
[0077] According to the embodiment illustrated in FIG.
6, the heater may be inserted into the cigarette. However,
embodiments are not limited to this structure of the heat-
er. For example, the heater may be formed as a cylinder-
shaped film-type heater configured to surround at least
a portion of an external surface of the cigarette. When
the cylindrical film-type heater is used, the cylindrical film-
type heater may be formed at the side wall 1004w forming
the accommodation passage 1004h.
[0078] FIG. 7 is a flowchart for describing a method of
detecting insertion of a cigarette, the method being per-
formed by a cigarette insertion detecting sensor, accord-
ing to an embodiment.
[0079] Referring to FIG. 7, in operation 710, an aerosol
generating device may receive a signal of detecting
whether or not a cigarette is inserted into an accommo-
dation passage, from a cigarette insertion detecting sen-
sor located inside the accommodation passage.
[0080] The cigarette insertion detecting sensor may
detect that the cigarette is inserted into the accommoda-
tion passage, when the cigarette, after being inserted
into an insertion hole of a cover, moves along the accom-
modation passage in a direction toward a bottom wall of
the accommodation passage, that is, moves downward-
ly. After the cigarette insertion detecting sensor detects
the insertion of the cigarette, the cigarette insertion de-
tecting sensor may transmit an insertion detecting signal
to a controller of the aerosol generating device.
[0081] The cigarette insertion detecting sensor may be
located inside the accommodation passage. The ciga-

11 12 



EP 3 632 240 A1

8

5

10

15

20

25

30

35

40

45

50

55

rette insertion detecting sensor may be mounted at a side
wall or the bottom wall of the accommodation passage.
However, locations at which the cigarette insertion de-
tecting sensor is mounted are not limited thereto.
[0082] In operation 720, the aerosol generating device
may determine whether or not the cigarette is inserted
into the accommodation passage, based on the received
signal.
[0083] According to an embodiment, the cigarette in-
sertion detecting sensor may include at least one of a
film sensor, a pressure sensor, an optical sensor, or an
infrared sensor.
[0084] The film sensor may be configured to detect an
aerosol generating material included in the cigarette. The
pressure sensor may be configured to detect pressure
that is applied to the side wall or the bottom wall of the
accommodation passage, when the cigarette, after being
inserted into the insertion hole of the cover, downwardly
moves along the accommodation passage. The optical
sensor and the infrared sensor may detect the cigarette’s
blocking of light and infrared rays in the process in which
the cigarette moves in the downward direction along the
accommodation passage after being inserted into the in-
sertion hole of the cover.
[0085] The aerosol generating device may determine
whether or not the cigarette is inserted into the accom-
modation passage, by receiving, from the cigarette in-
sertion detecting sensor, the signal with respect to wheth-
er or not the cigarette is inserted.
[0086] In operation 730, the aerosol generating device
may control an operation of a heater, based on whether
or not the cigarette is inserted in to the accommodation
passage.
[0087] According to an embodiment, the aerosol gen-
erating device may initiate the operation of the heater,
after receiving, from the cigarette insertion detecting sen-
sor, the signal that the cigarette is inserted. Here, the
aerosol generating device may initiate the operation of
the heater by initiating an operation of a power supply
device. For example, after the aerosol generating device
receives the signal that the cigarette is inserted from the
cigarette insertion detecting sensor, the aerosol gener-
ating device may supply power to the heater to allow the
heater to enter into a heating mode or a pre-heating
mode.
[0088] In the heating mode, a temperature of the heater
may increase to a target temperature so that the aerosol
generating material of the cigarette may be heated to
generate an aerosol, and in the pre-heating mode, the
temperature of the heater may be kept to be lower than
the target temperature. However, operations of the heat-
ing mode and the pre-heating mode are not limited there-
to.
[0089] Because the aerosol generating device may in-
itiate the operation of the heater based on the signal re-
ceived from the cigarette insertion detecting sensor, the
aerosol generating device may, without receiving an ad-
ditional input from a user, set the heater in the heating

mode or the pre-heating mode. Accordingly, time taken
for the heater to reach the target temperature may be
reduced. When the heater is set in the pre-heating mode,
the heater may operate in the heating mode when an
additional input is received from the user.
[0090] Also, the aerosol generating device may stop
the operation of the heater after receiving, from the cig-
arette insertion detecting sensor, a signal that the ciga-
rette is removed from the cigarette. Here, the aerosol
generating device may block the power supplied from
the power supply device to the heater. For example, the
aerosol generating device may block the power supplied
to the heater, after receiving, from the cigarette insertion
detecting sensor, the signal that the cigarette is removed.
[0091] Because the aerosol generating device may
stop the operation of the heater based on the signal re-
ceived from the cigarette insertion detecting sensor, the
aerosol generating device may stop the operation of the
heater by removing the cigarette inserted into the accom-
modation passage, without receiving an additional input
from the user.
[0092] FIG. 8 is a lateral cross-sectional view of a cig-
arette insertion detecting sensor 800 located inside the
accommodation passage 1004h, according to an embod-
iment.
[0093] Referring to FIG. 8, the cigarette 3 may pass
through the cover 1002 to be inserted into the insertion
hole 1004p and then may be accommodated in the ac-
commodation passage 1004h.
[0094] The cigarette insertion detecting sensor 800
may be located inside the accommodation passage
1004h. The cigarette insertion detecting sensor 800 may
be mounted at the side wall 1004w, the bottom wall
1004b, etc. forming the accommodation passage 1004h.
However, locations of the cigarette insertion detecting
sensor 800 are not limited thereto.
[0095] The cigarette insertion detecting sensor 800 ac-
cording to an embodiment may include at least one of a
film sensor, a pressure sensor, an optical sensor, or an
infrared sensor.
[0096] The film sensor may be configured to detect on-
ly particular materials and may be configured to detect
an aerosol generating material included in the cigarette
3. In a process in which the cigarette 3 is inserted into
the insertion hole 1004 and downwardly moves along the
accommodation passage 1004h, the film sensor may
transmit, to a controller, a signal that the cigarette 3 is
inserted into the accommodation passage 1004h, by de-
tecting an aerosol generating material immersed in the
cigarette 3 or a material with which a surface of the cig-
arette 3 is coated.
[0097] When the cigarette 3 including only materials
that may not be detected by the film sensor is inserted
into the accommodation passage 1004h, the film sensor
may not transmit the signal that the cigarette 3 is inserted
to the controller, even when the cigarette 3 is inserted.
That is, an operation of the heater 1030 may be initiated,
only when the cigarette 3 is inserted into the accommo-
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dation passage 1004h, the cigarette 3 including particular
materials which may be detected by the film sensor.
[0098] In a process in which the cigarette 3 is inserted
into the insertion hole 1004p and downwardly moves
along the accommodation passage 1004h, the pressure
sensor may detect pressure applied by the cigarette 3 to
the side wall 1004w or the bottom wall 1004b of the ac-
commodation passage 1004h. After the pressure sensor
detects the pressure as the cigarette 3 is inserted into
the accommodation passage 1004h, the pressure sensor
may transmit a signal that the cigarette 3 is inserted into
the accommodation passage 1004h to the controller.
[0099] In a process in which the cigarette 3 is inserted
into the insertion hole 1004p and downwardly moves
along the accommodation passage 1004h, the optical
sensor may detect the blocking of light by the cigarette
3. The optical sensor may include a light-emission portion
and a light-reception portion, wherein the light-emission
portion and the light-reception portion may be mounted
in the accommodation passage 1004h to face each other.
[0100] When the cigarette 3 is inserted into the accom-
modation passage 1004h, light emitted through the light-
emission portion may not be received by the light-recep-
tion portion. In this case, the optical sensor may transmit
a signal that the cigarette 3 is inserted into the accom-
modation passage 1004 to the controller.
[0101] In a process in which the cigarette 3 is inserted
into the insertion hole 1004p and downwardly moves
along the accommodation passage 1004h, the infrared
sensor may detect the blocking of infrared rays by the
cigarette 3. An operation of the infrared sensor is the
same as the operation of the optical sensor, and thus, its
description will be omitted for convenience.
[0102] The aerosol generating device 1000 may re-
ceive a signal of detecting whether or not the cigarette 3
is inserted into the accommodation passage 1004h, from
the cigarette insertion detecting sensor 800, and may
control an operation of a heater 1030 based on the re-
ceived signal.
[0103] According to the aerosol generating device
1000, when a user inserts the cigarette 3 into the aerosol
generating device 1000, the cigarette insertion detecting
sensor 800 may detect the insertion of the cigarette 3
and transmit the cigarette insertion detecting signal.
When the controller receives, from the cigarette insertion
detecting sensor 800, the cigarette insertion detecting
signal that detects that the cigarette 3 is inserted, the
controller may set the heater 1030 in a pre-heating mode
to heat an aerosol generating material of the cigarette 3.
When the controller does not receive, from the cigarette
insertion detecting sensor 800, the cigarette insertion de-
tecting signal that detects that the cigarette 3 is inserted,
the controller may not set the heater 1030 in the pre-
heating mode.
[0104] Also, when the controller does not receive the
cigarette insertion detecting signal that detects that the
cigarette 3 is inserted, from the cigarette insertion sens-
ing sensor 800, because the user has withdrawn the cig-

arette 3 from the aerosol generating device while using
the cigarette 3 by inhaling an end portion of the cigarette
3 which is inserted into the aerosol generating device or
after finishing using the cigarette 3, the controller may
block a power supply to the heater 1003 to stop the op-
eration of the heater 1030, thereby preventing the aerosol
generating device 1000 from unnecessarily operating.
[0105] FIG. 9 is a flowchart for describing a method of
determining whether or not a cigarette is accommodated,
based on a temperature change of a heater, according
to an embodiment.
[0106] Referring to FIG. 9, in operation 910, an aerosol
generating device may receive, from a temperature de-
tecting sensor configured to detect a temperature change
of the heater, a signal of detecting the temperature
change of the heater.
[0107] An additional temperature detecting sensor
may be provided in an accommodation passage of the
aerosol generating device. Alternatively, the temperature
detecting sensor may not be included in the aerosol gen-
erating device and the heater may function as the tem-
perature detecting sensor. Alternatively, the heater of the
aerosol generating device may function as the tempera-
ture detecting sensor, and at the same time, an additional
temperature detecting sensor may further be included in
the accommodation passage of the aerosol generating
device.
[0108] In order that the heater functions as the tem-
perature detecting sensor, the heater may include at least
one electrically conductive track for emitting heat and
detecting temperature. Alternatively, the heater may in-
clude a first electrically conductive track for emitting heat
and a second electrically conductive track for detecting
temperature.
[0109] The temperature detecting sensor may transmit
the signal of detecting the temperature change of the
heater to a controller of the aerosol generating device.
[0110] In operation 920, the aerosol generating device
may compare a value of the temperature change of the
heater, the value being derived from the received signal,
with a value of a reference temperature change corre-
sponding to a case in which a cigarette is accommodated
in the accommodation passage, to determine whether or
not the value of the temperature change of the heater
corresponds to the value of the reference temperature
change.
[0111] The controller of the aerosol generating device
may derive the value of the temperature change of the
heater from the signal received from the temperature de-
tecting sensor. The value of the temperature change of
the heater may be a value of a temperature increase/de-
crease of the heater during a certain time period. A mem-
ory of the aerosol generating device may store data in-
dicating the value of the reference temperature change
of the case in which the cigarette is accommodated in
the accommodation passage. The value of the reference
temperature change may be data indicating a tempera-
ture change of or around the heater when power is sup-
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plied to the heater in a state in which the cigarette is
accommodated in the accommodation passage. The val-
ue of the reference temperature change may be a value
of a temperature increase/decrease of or around the
heater during a certain time period.
[0112] The controller may compare the value of the
temperature change of the heater, the value being de-
rived from the signal received from the temperature de-
tecting sensor, with the value of the reference tempera-
ture change stored in the memory.
[0113] When the value of the temperature change of
the heater corresponds to the value of the reference tem-
perature change, the controller may determine that the
cigarette is accommodated in the accommodation pas-
sage. When the value of the temperature change of the
heater does not correspond to the value of the reference
temperature change, the controller may not determine
that the cigarette is accommodated in the accommoda-
tion passage.
[0114] Here, that the value of the temperature change
of the heater does not correspond to the value of the
reference temperature change may include a case in
which the value of the temperature change of the heater
is greater than the value of the reference temperature
change, that is, a case in which the value of the temper-
ature change of the heater indicates a higher per-hour
temperature change rate than the value of the reference
temperature change. This aspect may be based on the
fact that a temperature around the heater may be more
quickly increased when the cigarette is not accommodat-
ed in the accommodation passage than when the ciga-
rette is accommodated in the accommodation passage.
[0115] In operation 930, the aerosol generating device
may determine whether or not the cigarette is accommo-
dated in the accommodation passage based on a result
of the determination of operation 920.
[0116] Also, the aerosol generating device may deter-
mine whether or not the cigarette is accommodated in
the accommodation passage, and based thereon, may
control an operation of the heater.
[0117] When the value of the temperature change of
the heater corresponds to the value of the reference tem-
perature change, the aerosol generating device may de-
termine that the cigarette is accommodated in the ac-
commodation passage and may initiate the operation of
the heater. Here, the aerosol generating device may in-
itiate the operation of the heater by initiating an operation
of a power supply device.
[0118] The aerosol generating device may also com-
pare the value of the temperature change of the heater
with the value of the reference temperature change, even
while the heater operates. Here, when the value of the
temperature change of the heater corresponds to the val-
ue of the reference temperature change, the aerosol gen-
erating device may determine that the cigarette is ac-
commodated in the accommodation passage and con-
tinue the operation of the heater.
[0119] Also, when the value of the temperature change

of the heater does not correspond to the value of the
reference temperature change, the aerosol generating
device may determine that the cigarette is not accommo-
dated in the accommodation passage and may stop the
operation of the heater. Here, the aerosol generating de-
vice may block the power supplied from the power supply
device to the heater.
[0120] When the cigarette is not accommodated in the
accommodation passage, that is, when the cigarette is
removed from the accommodation passage, the aerosol
generating device may stop the operation of the heater,
thereby preventing unnecessary power consumption and
mal-function of the heater.
[0121] FIG. 10 is a flowchart for describing a method
of determining whether or not a cigarette is inserted,
based on a position change of a door, according to an
embodiment.
[0122] Referring to FIG. 10, in operation 1010, an aer-
osol generating device may receive a signal of detecting
the position change of the door, from a position detecting
sensor configured to detect the position change of the
door provided on an upper surface of a cover and capable
of exposing an accommodation passage in which a cig-
arette is accommodated.
[0123] Referring to FIG. 5, the rail 1003r may be formed
on the location of the upper surface of the cover 1002
coupled to the case 1001, the location being adjacent to
the external hole 1002p. The door 1003 slidingly movable
along the upper surface of the cover 1002 may be formed
at the rail 1003r. The door 1003 may move linearly and
slidingly along the rail 1003r. When the door 1003 moves
along the rail 1003r in the arrow direction of FIG. 5, the
accommodation passage 1004h in which the cigarette 3
is accommodated may be exposed to the outside. When
the accommodation passage 1004h is exposed to the
outside via the door 1003, a user may insert an end 3b
of the cigarette 3 into the insertion hole 1004p so that the
cigarette 3 may be accommodated in the accommodation
passage 1004h.
[0124] According to an embodiment, the door 1003
may be formed to move linearly with respect to the cover
1002. However, structures in which the door 1003 is cou-
pled to the cover 1002 are not limited thereto. For exam-
ple, the door 1003 may be rotatably formed at the cover
1002 via a hinge assembly.
[0125] Hereinafter, a position of the door 1003 when
the door 1003 closes the accommodation passage 1004h
is referred to as a closing position and a position of the
door 1003 when the door 1003 moves along the rail 1003r
in the arrow direction of FIG. 5 to open the accommoda-
tion passage 1004h is referred to as an opening position.
[0126] Although not shown in FIG. 5, the cover 1002
may include a position detecting sensor configured to
detect a position change of the door 1003. According to
an embodiment, the position detecting sensor may detect
whether the position of the door 1003 changes from the
opening position to the closing position or from the closing
position to the opening position. The position detecting
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sensor may transmit, after detecting the position change
of the door 1003, a position change detecting signal to a
controller of the aerosol generating device.
[0127] According to an embodiment, the position de-
tecting sensor configured to detect the position change
of the door 1003 may include a pressure sensor, a ca-
pacitance sensor, a resistance sensor, an orientation
sensor, or a magnetic sensor, but it is not limited thereto.
[0128] In operation 1020, the aerosol generating de-
vice may determine whether or not the cigarette is insert-
ed into the accommodation passage, based on the re-
ceived signal.
[0129] When the aerosol generating device receives,
from the position detecting sensor, the signal that the
position of the door 1003 changes from the closing po-
sition to the opening position, the aerosol generating de-
vice may determine that the cigarette 3 is inserted into
the accommodation passage 1004h and may initiate an
operation of a heater. Here, the aerosol generating de-
vice may initiate the operation of the heater by initiating
an operation of a power supply device.
[0130] The aerosol generating device may determine
whether or not the cigarette is inserted based on the sig-
nal received from the position detecting sensor and may
initiate the operation of the heater based on the determi-
nation, and thus, the aerosol generating device may set
the heater in a heating mode or a pre-heating mode
based on the position change of the door 1003 from the
closing position to the opening position, without receiving
an additional input from the user. Accordingly, time taken
for the heater to reach the target temperature may be
reduced. When the heater is set in the pre-heating mode,
the heater may operate in the heating mode when an
additional input is received from the user.
[0131] Also, when the aerosol generating device re-
ceives, from the position detecting sensor, the signal that
the position of the door 1003 changes from the opening
position to the closing position, the aerosol generating
device may determine that the cigarette 3 is removed
from the accommodation passage 1004h and may stop
the operation of the heater. Here, the aerosol generating
device may block the power supplied from the power sup-
ply device to the heater.
[0132] Because the aerosol generating device may
stop the operation of the heater based on the signal re-
ceived from the position detecting sensor, the aerosol
generating device may stop the operation of the heater
based on the position change of the door 1003 from the
opening position to the closing position without receiving
an additional input from the user.
[0133] According to an embodiment, an aerosol gen-
erating device may determine whether or not a cigarette
is accommodated (or inserted) by combining the meth-
ods of FIGS. 9 and 10.
[0134] The aerosol generating device may receive the
signal of detecting the temperature change of the heater
from the temperature detecting sensor configured to de-
tect the temperature change of the heater and the signal

of detecting the position change of the door from the po-
sition detecting sensor configured to detect the position
change of the door. Also, the aerosol generating device
may determine whether or not the cigarette is accommo-
dated in the accommodation passage based on the sig-
nal received from the temperature detecting sensor and
the signal received from the position detecting sensor.
[0135] That is, the aerosol generating device may im-
prove the reliability and accuracy of the determination
with respect to the insertion of the cigarette, by determin-
ing whether or not the cigarette is accommodated (or
inserted) into the accommodation passage based on
both of the temperature change of the heater and the
position change of the door.
[0136] The aerosol generating device may control an
operation of the heater, based on whether or not the cig-
arette is accommodated in (or inserted into) the accom-
modation passage.
[0137] For example, when the aerosol generating de-
vice determines that a value of the temperature change
of the heater, the value being obtained from the temper-
ature detecting sensor, corresponds to a value of a ref-
erence temperature change, and receives the signal that
the position of the door changes from the closing position
to the opening position from the position detecting sen-
sor, the aerosol generating device may determine that
the cigarette is accommodated in (or inserted into) the
accommodation passage.
[0138] Also, when the aerosol generating device de-
termines that the value of the temperature change of the
heater, the value being obtained from the temperature
detecting sensor, does not correspond to the value of the
reference temperature change, and receives the signal
that the position of the door changes from the opening
position to the closing position from the position detecting
sensor, the aerosol generating device may determine
that the cigarette is not accommodated in (or inserted
into) the accommodation passage or is removed from
the accommodation passage.
[0139] When the aerosol generating device deter-
mines that the cigarette is accommodated in (or inserted
into) the accommodation passage, the aerosol generat-
ing device may initiate (or continue) the operation of the
heater. When the aerosol generating device determines
that the cigarette is not accommodated in (or inserted
into) the accommodation passage, the aerosol generat-
ing device may stop the operation of the heater.
[0140] The aerosol generating device may determine
the accommodation (or the insertion) of the cigarette
based on the signals received from the temperature de-
tecting sensor and the position detecting sensor, without
receiving an additional input from the user, and based
on this determination, may control the operation of the
heater. As a result, the aerosol generating device may
reduce time taken for the heater to reach a target tem-
perature, by initiating the operation of the heater based
on the determination that the cigarette is accommodated
(or inserted), and may prevent unnecessary power con-

19 20 



EP 3 632 240 A1

12

5

10

15

20

25

30

35

40

45

50

55

sumption and mal-function of the heater, by stopping the
operation of the heater based on the determination that
the cigarette is removed from the aerosol generating de-
vice.
[0141] FIG. 11 is a block diagram of hardware compo-
nents of an aerosol generating device 1100.
[0142] Referring to FIG. 11, the aerosol generating de-
vice 1100 may include a heater 1120, a controller 1110,
a memory 1140, a battery 1130, a sensor 1150, and an
interface 1160.
[0143] The heater 1120 may be electrically heated via
power supplied from the battery 1130 under control of
the controller 1110. When the cigarette 3 moves along
the accommodation passage 1004h and an end of the
cigarette 3 reaches the bottom wall 1004b of the accom-
modation portion 1004, the heater 1120 may be located
inside the cigarette 3. Thus, the heater 1120 that is heat-
ed may increase a temperature of an aerosol generating
material inside the cigarette 3. The heater 1120 may in-
clude all heaters which may be inserted into a cigarette.
Also, only a portion of the heater 1120 may be heated.
[0144] The heater 1120 may include an electro-resis-
tive heater. For example, the heater 1120 may include
an electrically conductive track and the heater 1120 may
be heated when currents flow through the electrically
conductive track.
[0145] For safe use, power according to the specifica-
tions of 3.2 V, 2.4 A, and 8W may be supplied to the
heater 1120. However, it is not limited thereto. For ex-
ample, when power is supplied to the heater 1120, a sur-
face temperature of the heater 1120 may increase to a
temperature equal to or greater than 400 °C. The surface
temperature of the heater 1120 may increase to about
350 °C before 15 seconds after a point at which power
supply to the heater 1120 is started.
[0146] An additional temperature detecting sensor
may be included in the case 1001. Alternatively, the tem-
perature detecting sensor may not be included in the case
1001 and the heater 1120 may function as the tempera-
ture detecting sensor. Alternatively, while the heater
1120 of the case 1001 may function as the temperature
detecting sensor, an additional temperature detecting
sensor may further be included in the case 1001. In order
for the heater 1120 to function as the temperature de-
tecting sensor, the heater 1120 may include at least one
electrically conductive track for emitting heat and detect-
ing temperature. Alternatively, the heater 1120 may in-
clude a first electrically conductive track for emitting heat
and a second electrically conductive track for detecting
temperature.
[0147] For example, when a voltage supplied to the
second electrically conductive track and a current flowing
through the second electrically conductive track are
measured, a resistance (R) may be determined. Here, a
temperature (T) of the second electrically conductive
track may be determined based on Equation 1 below.

[0148] In Equation 1, R denotes a current resistance
value of the second electrically conductive track, R0 de-
notes a resistance value at a temperature T0 (for exam-
ple, 0 °C), and α may denote a resistance temperature
coefficient of the second electrically conductive track.
The conductive material (for example, metal) has a
unique resistance temperature coefficient, and thus, α
may be pre-determined according to the conductive ma-
terial included in the second electrically conductive track.
Thus, when the resistance R of the second electrically
conductive track is determined, the temperature T of the
second electrically conductive track may be calculated
based on the Equation 1.
[0149] The heater 1120 may include one or more elec-
trically conductive tracks (the first electrically conductive
track and the second electrically conductive track). For
example, the heater 1120 may include two first electri-
cally conductive tracks together with one second electri-
cally conductive track or two second electrically conduc-
tive tracks. However, it is not limited thereto.
[0150] The electrically conductive track may include
an electro-resistive material. For example, the electrically
conductive track may include a metal. As another exam-
ple, the electrically conductive track may include an elec-
trically conductive ceramic material, carbon, a metal al-
loy, or a composite of a ceramic material and a metal.
[0151] Also, the case 1001 may include both an elec-
trically conductive track functioning as the temperature
detecting sensor and the temperature detecting sensor.
[0152] The controller 1110 is a hardware component
configured to control general operations of the aerosol
generating device 1100. The controller 1110 may include
an integrated circuit realized as a processing unit, such
as a microprocessor, a microcontroller, etc.
[0153] The controller 1110 may analyze a result
sensed by the sensor 1150 and control subsequent proc-
esses. The controller 1110 may initiate or stop the power
supply from the battery 1130 to the heater 1120 according
to the sensed result. Also, the controller 1110 may control
the amount of power supplied to the heater 1120 and the
time of the power supply in order to heat the heater 1120
to a certain temperature or keep the heater 1120 at an
appropriate temperature. Furthermore, the controller
1110 may process various pieces of input information
and output information of the interface 1160.
[0154] The controller 1110 may count the number of
times of smoking of the user using the aerosol generating
device 1100 and control, based on a result of the count-
ing, related functions of the aerosol generating device
1100 to limit the smoking of the user.
[0155] The memory 1140 may be a hardware compo-
nent configured to store various pieces of data processed
in the aerosol generating device 1100, and the memory
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1140 may store data processed or to be processed by
the controller 1110. The memory 1140 may include var-
ious types of memories, such as random access memory,
such as dynamic random access memory (DRAM), static
random access memory (SRAM), etc., read-only mem-
ory (ROM), electrically erasable programmable read-on-
ly memory (EEPROM), etc.
[0156] The memory 1140 may store data about smok-
ing patterns of the user, such as smoking time, the
number of times of smoking, etc. Also, the memory 1140
may store data related to the value of the reference tem-
perature change in the case in which the cigarette is ac-
commodated in the accommodation passage.
[0157] The battery 1130 may supply power used for
the aerosol generating device 1100 to operate. That is,
the battery 1130 may supply power to heat the heater
1120. Also, the battery 1130 may supply power required
for operations of other hardware components included
in the aerosol generating device 1100, such as the con-
troller 1110, the sensor 1150, and the interface 1160.
The battery 1130 may include a LiFePO4 battery. How-
ever, the battery 1130 is not limited thereto and may in-
clude a LiCoO2 battery, a lithium titantate battery, etc.
The battery 1130 may include a re-chargeable battery or
a disposable battery.
[0158] The sensor 1150 may include various types of
sensors, such as a puff detecting sensor (a temperature
detecting sensor, a flow detecting sensor, a position de-
tecting sensor, etc.), a cigarette insertion detecting sen-
sor, a position detecting sensor of the door 1003, a tem-
perature detecting sensor of the heater 1030, etc. A value
obtained as a result of a sensing operation of the sensor
1150 may be provided to the controller 1110 and the con-
troller 1110 may, based on the provided value, control
the aerosol generating device 1100 to perform various
functions, such as controlling a temperature of the heater,
limiting of smoking, determining a position change of the
door 1003, determining whether or not the cigarette 3 is
inserted, displaying notification, etc.
[0159] The interface 1160 may include various inter-
facing devices, such as a display or a lamp for outputting
visual information, a motor for outputting haptic informa-
tion, a speaker for outputting sound information, in-
put/output (I/O) interfacing devices (for example, a button
or a touch screen) for receiving information input from a
user or outputting information to the user, terminals for
performing data communication or receiving charging
power, communication interfacing modules for perform-
ing wireless communication (for example, Wi-Fi, Wi-Fi
direct, Bluetooth, near-field communication (NFC), etc.)
with external devices. However, the aerosol generating
device 1100 may be realized by selectively including only
one or more of the various examples of the interfacing
devices described above.
[0160] While the disclosure has been particularly
shown and described with reference to embodiments
thereof, it will be understood by those of ordinary skill in
the art that various changes in form and detail may be

made therein without departing from the spirit and scope
of the disclosure as defined by the following claims. Thus,
the embodiments should be considered in a descriptive
sense only and not for purposes of limitation. Therefore,
the scope of the disclosure is defined not by the detailed
description of the disclosure but by the appended claims,
and all differences within the scope will be construed as
being included in the disclosure.

Claims

1. An aerosol generating device comprising:

an accommodation passage configured to ac-
commodate a cigarette;
a heater configured to heat the cigarette accom-
modated in the accommodation passage;
a cigarette insertion detecting sensor located in-
side the accommodation passage; and
a controller,
wherein
the controller is configured to
detect whether or not the cigarette is inserted
into the accommodation passage by using the
cigarette insertion detecting sensor.

2. The aerosol generating device of claim 1, wherein
the controller is configured to
receive, from the cigarette insertion detecting sen-
sor, a signal of detecting whether or not the cigarette
is inserted into the accommodation passage, and
control, based on the received signal, operation of
the heater.

3. The aerosol generating device of claim 1, wherein
the cigarette insertion detecting sensor
is located at a side wall forming the accommodation
passage.

4. The aerosol generating device of claim 1, wherein
the cigarette insertion detecting sensor comprises
at least one of a film sensor, a pressure sensor, an
optical sensor, or an infrared sensor.

5. A method, performed by an aerosol generating de-
vice, of generating an aerosol by heating a cigarette,
the method
comprising:

receiving, from a cigarette insertion detecting
sensor located inside an accommodation pas-
sage, a signal of detecting whether or not the
cigarette is inserted into the accommodation
passage;
determining, based on the received signal,
whether or not the cigarette is inserted into the
accommodation passage; and
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controlling, based on whether or not the ciga-
rette is inserted into the accommodation pas-
sage, operation of a heater configured to heat
the cigarette accommodated in the accommo-
dation passage.

6. An aerosol generating device comprising:

an accommodation passage configured to ac-
commodate a cigarette;
a heater configured to heat the cigarette accom-
modated in the accommodation passage;
a temperature detecting sensor configured to
detect a temperature change of the heater; and
a controller,
Wherein
the controller is configured to
receive, from the temperature detecting sensor,
a signal of detecting the temperature change of
the heater and determine, based on the received
signal, whether or not the cigarette is accommo-
dated in the accommodation passage.

7. The aerosol generating device of claim 6, wherein
the controller is further configured to
control, based on whether or not the cigarette is ac-
commodated in the accommodation passage, oper-
ation of the heater.

8. The aerosol generating device of claim 7, wherein
the controller is further configured to
determine whether a value of the temperature
change of the heater, the value being derived from
the received signal, corresponds to a value of a ref-
erence temperature change corresponding to a case
in which the cigarette is accommodated in the ac-
commodation passage, by comparing the value of
the temperature change of the heater with the value
of the reference temperature change, and control,
based on a result of the determination, the operation
of the heater.

9. The aerosol generating device of claim 8, wherein
the controller is further configured to
initiate the operation of the heater as a result of de-
termining that the cigarette is accommodated in the
accommodation passage when the value of the tem-
perature change of the heater corresponds to the
value of the reference temperature change, and stop
the operation of the heater as a result of determining
that the cigarette is not accommodated in the ac-
commodation passage when the value of the tem-
perature change of the heater does not correspond
to the value of the reference temperature change.

10. A method, performed by an aerosol generating de-
vice, of generating an aerosol by heating a cigarette,
the method

comprising:

receiving, from a temperature detecting sensor
configured to detect a temperature change of a
heater, a signal of detecting the temperature
change of the heater;
determining whether a value of the temperature
change of the heater, the value being derived
from the received signal, corresponds to a value
of a reference temperature change correspond-
ing to a case in which the cigarette is accommo-
dated in an accommodation passage, by com-
paring the value of the temperature change of
the heater with the value of the reference tem-
perature change; and
determining, based on a result of the determi-
nation, whether or not the cigarette is accom-
modated in the accommodation passage.

11. The method of claim 10,
further comprising
controlling operation of the heater, based on whether
or not the cigarette is accommodated in the accom-
modation passage, wherein
the controlling comprises
initiating the operation of the heater by determining
that the cigarette is accommodated in the accommo-
dation passage when the value of the temperature
change of the heater corresponds to the value of the
reference temperature change, and stopping the op-
eration of the heater as a result of determining that
the cigarette is not accommodated in the accommo-
dation passage when the value of the temperature
change of the heater does not correspond to the val-
ue of the reference temperature change.

12. An aerosol generating device comprising:

a cover;
an accommodation passage configured to ac-
commodate a cigarette inserted through the
cover;
a heater configured to heat the cigarette accom-
modated in the accommodation passage; and
a controller,
wherein
the cover comprises:

a door included in an upper surface of the
cover and exposing the accommodation
passage to the outside; and
a position detecting sensor configured to
detect a position change of the door, and

the controller is configured to
receive, from the position detecting sensor, a
signal of detecting the position change of the
door and determine, based on the received sig-
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nal, whether or not the cigarette is inserted into
the accommodation passage.

13. The aerosol generating device of claim 12, wherein
the controller is further configured to
control operation of the heater, based on whether or
not the cigarette is inserted into the accommodation
passage.

14. The aerosol generating device of claim 13, wherein
the controller is further configured to
initiate the operation of the heater when the position
change of the door, the position change being de-
rived from the received signal, includes a change
from a closed position to an open position, and stop
the operation of the heater when the position change
of the door, the position change being derived from
the received signal, includes a change from the open
position to the closed position.

15. A method, performed by an aerosol generating de-
vice, of generating an aerosol by heating a cigarette,
the method
comprising:

receiving, from a position detecting sensor con-
figured to detect a position change of a door in-
cluded in an upper surface of a cover and ex-
posing an accommodation passage configured
to accommodate the cigarette to the outside, a
signal of detecting the position change of the
door; and
determining, based on the received signal,
whether or not the cigarette is inserted into the
accommodation passage.

16. The method of claim 15,
further comprising
controlling, based on whether or not the cigarette is
inserted into the accommodation passage, operation
of a heater configured to heat the cigarette accom-
modated in the accommodation passage,
wherein
the controlling comprises
initiating the operation of the heater when the posi-
tion change of the door, the position change being
derived from the received signal, includes a change
from a closed position to an open position, and stop-
ping the operation of the heater when the position
change of the door, the position change being de-
rived from the received signal, includes a change
from the open position to the closed position.

17. An aerosol generating device comprising:

a cover;
an accommodation passage configured to ac-
commodate a cigarette inserted through the

cover;
a heater configured to heat the cigarette accom-
modated in the accommodation passage;
a temperature sensor configured to detect a
temperature change of the heater; and
a controller,
wherein
the cover comprises
a door included in an upper surface of the cover
and exposing the accommodation passage to
the outside; and
a position detecting sensor configured to detect
a position change of the door, and
the controller is configured to
receive, from the temperature detecting sensor,
a signal of detecting the temperature change of
the heater, and from the position detecting sen-
sor, a signal of detecting the position change of
the door, and determine, based on the signal
received from the temperature detecting sensor
and the signal received from the position detect-
ing sensor, whether or not the cigarette is ac-
commodated in the accommodation passage.

18. A method, performed by an aerosol generating de-
vice, of generating an aerosol by heating a cigarette,
the method
comprising:

receiving, from a temperature detecting sensor
configured to detect a temperature change of a
heater, a signal of detecting the temperature
change of the heater;
receiving, from a position detecting sensor con-
figured to detect a position change of a door in-
cluded in an upper surface of a cover and ex-
posing to the outside an accommodation pas-
sage configured to accommodate the cigarette ,
a signal of detecting the position change of the
door; and
determining, based on the signal received from
the temperature detecting sensor and the signal
received from the position detecting sensor,
whether or not the cigarette is accommodated
in the accommodation passage.
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