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Abstract

An acrosol generating system includes a holder including: a heater configured to heat an
acrosol generating article; a holder battery configured to supply electric power to the heater; and
a holder processor configured to measure a remaining charge value of the holder battery; and a
cradle detachably coupled to the holder and including: a cradle battery having a greater battery
capacity than the holder battery. and a cradle processor configured to: identify whether the
hoider is coupled to the cradle, receive a remaining charge value of the holder battery from the
hoider processor based on the holder being coupled to the cradle, and control the cradle battery to
supply electric power to the heater based on the received remaining charge value being greater

than or equal to a presct reference valuc.
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Description
Title of Invention: AN AEROSOL GENERATING SYSTEM
INCLUDING A CRADLE AND A HOLDER, AND A CRADLE

THEREOQOF
Technical Field

P1] One or more embodiments of the present disclosure relate to an aerosol generating
system Including a cradle and a holder. and a cradle thereof, and more particularly, to a
method of generating an aerosol from an aerosol generating system inciuding a cradle
and a holder that are detachably coupled to each other.

Background Art

(21 Recently, the demand for alternatives to traditional cigarettes has increased. For
example, there is growing demand for an aerosol generating device which generates an
aerosol by heating an aerosol generating material in cigareties, rather than by
combusting cigarettes. Accordingly, research into a heating-type cigarette and a
heating-type aerosol generator has been actively conducted.

i3] As the number of users using a heating-type aerosol generating device has increased.
50 has the number of devices reflecting various needs of such users. As an example,
some aerosol generating devices change the temperature profile of a heater within a
ceriain range to provide a user with a different smoking sensation. Also, a heater
included 11 aerosol generating devices may have various shapes and/or may be made
of various materials such that a unique temperature profile 1s created.

Disclosure of Invention
Technical Problem

4] One or more embodiments of the present disclosure provide a method of efficiently
using a battery of an aerosol generating device.
Solution to Problem

(5] According to an aspect of the present disclosure, a cradle to which a holder
generating an aerosol is detachably attached, may include: a cradle battery configured
to supply electric power to a heater or a battery of the holder; and a cradle processor
configured to: identify whether the holder is coupled to the cradle; receive a remaining
charge value of the battery of the holder from the holder based on the holder being
coupled to the cradle, and control the cradle battery to supply electric power to the
heater based on the received remaining charge value being greater than or equal to a
preset reference value,

6] According to another aspect of the present disclosure, an aerosol generating system
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may include: a holder including: a heater configured to heat an aerosol generating
article; a holder battery configured to supply electric power to the heater; and a holder
processor configured to measure a remaining charge value of the holder battery; and a
cradle detachably coupled to the holder and comprising: a cradle battery having a
greater battery capacity than the holder battery; and a cradle processor configured to:
identify whether the holder is coupled to the cradle, receive a remaining charge value
of the holder battery from the holder processor based on the holder being coupled to
the cradle, and controi the cradle battery to supply electric power to the heater based on
the received remaining charge value being greater than or equal to a preset reference
value.

Advantageous Lffects of Invention

According to one or more embodiments of the present disclosure, in an aerosol
generating system including a cradle and a holder, it is possible to efficiently use a
battery of the holder.

In addition, according to one or more embaodiments of the present disclosure, it is
possible to reduce the size of the battery of the holder, so that the holder may be
miniaturized.

Brief Description of Drawings

FIG. | is a schemafic biock diagram illustrating a cradle according {0 an em-
bodiment.

FIG. 2 is a schematic perspective view of a holder according to an embodiment.

FIG. 3 is a diagram illustrating an embodiment in which a cigarette is inserted into a
holder.

FIG. 4 A is a diagram illustrating an embodiment of a cradle.

FIG. 4B 1s a diagram iliustrating another embodiment of a cradle.

FIG. 4C is a diagram illusirating a process in which a holder is coupled to a cradle.

FIG. 5 is a diagram illusirating an embodiment of a holder coupled 1o a cradle.

FIG. 6A is a diagram illustrating another embodiment of a holder coupled to a cradle.

FIG. 6B is a diagram illustrating another embodiment of a holder coupled to a cradle.

FIG. 7 is a diagram illustrating an embodiment of a holder tilted while being inserted
into a cradle.

FIG. 8 i1s a graph illustrating variations in temperature of a heater of a holder
according to an embodiment.

FIG. 9 is a diagram illustrating an embodiment of a cigaretie.

FIG. 10 is a block diagram illustrating an embodiment of a holder and a cradle.

FIG. 11 is a flowchart of a method of generating an aerosol according to an em-

bodiment.
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Best Mode for Carrying out the Invention

According to an aspect of the present disclosure. a cradle to which a holder
generating an aerosol is detachably attached, may include: a cradle battery configured
to supply electric power 10 a heater or a battery of the holder; and a cradle processor
configured to: identify whether the holder 15 coupled to the cradle; receive a remaining
charge value of the battery of the holder from the holder based on the holder being
coupled to the cradle, and control the cradle battery to supply electric power to the
heater based on the received remaining charge value being greater than or equal to a
preset reference value.

The cradle processor may receive the remaining charge value further based on
whether an aerosol generating article is inserted into the holder.

The cradle processor within the cradle may control the cradle battery to supply
electric power to the holder battery when the received remaining charge value is less
than the reference value.

The cradle processor within the cradle may receive a temperature value of the heater
from the holder.

The cradle processor within the cradle may separate the holder from the cradle when
the received temperature value is greater than or equal to a preset reference tem-
perature value.

According to another aspect of the present disclosure, an aerosol generating system
may include: a holder including: a heater configured to heat an acrosol generating
article; a holder battery configured to supply electric power to the heater; and a holder
processor configured to measure a remaining charge value of the holder battery: and a
cradle detachably coupled to the holder and comprising: a cradle battery having a
greater battery capacity than the holder battery; and a cradle processor configured to:
identify whether the holder is coupled to the cradle, receive a remaining charge value
of the holder battery from the holder processor based on the holder being coupled to
the cradle, and control the cradle battery to supply electric power to the heater based on
the received remaining charge value being greater than or equal to a preset reference
value.

the cradle processor may receive the remaining charge value further based on
whether an aerosol generating article is inserted into the holder.

The cradle processor within the system may control the cradle battery to supply
clectric power to the holder battery when the received remaining charge value is less
than the reference value.

The cradle processor within the system may receive a temperature value of the heater

from holder processor.
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[32] The cradle processor within the system may separate the holder from the cradle when
the received temperature value is greater than or equal to a preset reference tem-

perature value.
[33] The holder processor within the system may control the holder battery to supply

electric power to the heater when the holder is separated from the cradle.
Mode for the Invention

[34] With respect to the terms used to describe the various embodiments, general terms
which are currently and widely used are selected in consideration of functions of
structural elements in the various embodiments of the present disclosure. However,
meanings of the terms can be changed according to intention, a judicial precedence, the
appearance of new technology, and the like. In addition, there are terms arbitrarily
selected by the applicant in the specification, and the meaning of the terms will be
described in detail. Therefore, the terms vsed (n the present invention should be
defined based on the meaning of the term and the overall contents of the present
invention, not a simple name of the term.

[35] 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. In addition,
the terms "-er", "-or”, and "module” described in the specification mean units for
processing at least one function and/or operation and can be implemented by hardware
components or software components and combinations thereof,

1

[36] As used herein, expressions such as "at least one of," when preceding a list of
elements. modify the entire list of elements and do not modify the individual elements
of the list. For example, the expression, "at least one of a, b, and ¢,” should be un-
derstood as including only a, only b, only ¢, both a and b, both a and ¢, both b and ¢, or
all of a, b, and c.

i37] It will be understood that when an element or layer is referred to as being "over,”
"above,” "on,” "connected to” or "coupled to” another element or layer, it can be
directly aver, abave, on, connected or coupled to the other element or layer or in-
tervening elements or layers may be present. In contrast, when an element is referred to

totr

as being "directly over,” "directly above," "directly on,” "directly connected to" or
"directly coupled 10" another element or layer, there are no intervening elements or
layers present. Like numerals refer to like elements throughout.

[38] The attached drawings for illustrating one or more embodiments are referred to in
order to gain a sufficient understanding, the merits thereof, and the ohjectives ac-
complished by the implementation. The disclosure may, however, be embodied in

many different forms and should not be construed as being limited to the embodiments
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set forth herein.

Hereinafter, embodiments of the present disclosure will be described in detail with
reference to the drawings.

FIG. 1 is a schematic block diagram illustrating a cradle according to an em-
bodiment.

Referring to FIG. i, a cradle 10 includes a holder mounting portion 1 1{, a controlier
130, a battery 150, and a separation controller 170. It will be apparent to those skilled
in the art that FIG. | illustrates only some components of the cradle 10 for convenience
of description, and additional components may be added without departing from the
scope of the present disclosure. In addition, the internal structure of the cradle 10 of the
aerosol generating system is not limited to that shown in FIG. I, and according 1o em-
bodiments or design, the arrangement of the holder mounting portion 110, the
controller 130, the battery 150, and the separation controller 170 may be different from
that of FIG. 1.

The holder mounting portion 110 refers to a space or structure that allows a holder to
be mounted on the cradle 10. FIG. 1 shows that the holder mounting portion 110 is
inside the cradle 10 in FIG. I, but depending on embodiments, the holder mounting
portion 10 may be located on the outside of the cradle 10, which will be described
later with reference to FIG. 5. In addition, the holder to be coupled to the holder
mounting portion 11{} will be described in detail with reference to FIGS. 2 and 3.

The controller 130 may be a micro-controlier unit (MCU) that controls the overall
operation of the cradle 10 through a control signal. More specifically, the controller
130 controls the operation of the battery 150 as well as the operation of other
components included in the cradle 10, In addition, the controller 130 may check states
of each of the components included in the cradle 10 to determine whether the cradle 10
is in an operable state or not.

The controller 130 may include at least one processor. A processor can be im-
plemented as an array of a plurality of logic gates or can be implemented as a com-
bination of a general-purpose microprocessor and a memory in which a program ex-
ecutable in the microprocessor is stored. 1n addition, it will be understood by those of
ordinary skill in the art that the controller 130 may be implemented in a type of
hardware ditferent from the above-described type.

The battery 150 may supply electric power needed for the cradle 10 to operate, and
may receive a control signal from the controller 130 to supply electric power to the
holder as well as to the cradle 10. More spectfically. the battery 150 may supply
electric power used for the controlier 130 of the cradie 10 to generate a control signal
and perform a necessary calculation, charge a battery of the holder, or supply electric

power to a heater of the holder to heat the heater of the holder. In order for the battery
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150 of the cradle 10 to charge the banery of the holder or supply eleciric power 10 the
heater of the holder, the holder needs 10 be coupled o the holder mounting portion 110
and the controller 130 needs to be aware of that. In addition, the battery 150 may
supply electric power needed for a display, a sensor, a motor, etc. installed in the
cradie 10 to operate.

The separation controller 170 electrically and/or mechanically separates the holder
from the holder mounting portion 1 10. according to the contrel signal from the
controller 130. The separation controtler 170 is located between the holder coupled to
the holder mounting portion 110 and the controller 130. The separation controller 170
may include a sensor to determine whether the holder is coupled to the holder
mounting portion 110 or not.

Here, when the holder is electrically and/or mechanically separated from the holder
mourding portion 11{), a portion of the holder may protrude to the ouiside of the cradle
10 so that a user may easily hold the holder from the cradle 10. Alternatively, the
physical force required to detach the holder from the cradle 10 may be reduced even
though the position of the holder has not changed when the user observes with the
naked eve.

FIG. 2 is a schematic perspective view of a holder according to an embodiment.

As shown in FIG. 2, a holder 20 may be manufactured in a cylindrical shape.
However, embodiments of the present disclosure are not limited thereto. A housing
210 of the holder 20 may be moved or separated by a user's motion, and a cigaretie
{i.e., an acrosol generating article including an aerosol generating material) may be
inserted into an end 211 of the housing 210. In addition, the holder 20 may include a
button 213 through which the user may control the holder 20. In addition, although not
shown in FIG. 2, the holder 20 may further include a display on which an image is
output, depending on embodiments.

FIG. 3 is a diagram illustrating an embodiment in which a cigarette 300 is inserted
into a holder 20.

Refermring to FIG. 3, the holder 20 includes a controller 220, a battery 230, and a
heater 240. A double medium cigarette 300 may be inserted into the holder 20, as an
example of an aeroso! generating article including an acroscl generating material that
generates an aerosol when heated.

First, the controller 220 of the holder 20 controls the overall operation of the holder
20). More specifically, the controller 220 of the holder 20} controls the operation of
other components inciuded in the holder 20 as well as the operation of the battery 230
and the heater 240 of the holder 20 through a control signal. In addition, the controiler
220 may check states of each of the components of the holder 20 (o determine whether

or not the holder 20 is in an operable state.
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[53] The controlier 220 of the holder 20 may include at least one processor. A processor
can be implemented as an array of a plurality of logic gates or can be implemented as a
combination of a general-purpose microprocessor and a memory in which a program
executable in the microprocessor is stored. Moreover, it may be understood by those of
ordinary skill in the art to which the present embodiment belongs that the controlier
220 of the holder 20 may be implemented in a type of hardware different from that
shown in FI1G. 3. According to one or more embodiments of the present disclosure, in
order to clearly distinguish the controller 130 of the cradle 10 and the controller 220 of
the holder 20, the controller 130 of the cradle 10 and the controller 220 of the holder
20 may be referred to as a cradle processor and a holder processor, respectively.

[54] The battery 230 may supply electric power needed for the holder 20 to operate, and
may be charged by the battery 150 of the cradle 10. More specifically, when the holder
201 is coupled to the holder mounting portion 110 of the cradle 10 such that the holder
20 and the cradle 10 are electrically coupled to each other, if the controller 220 detects
that the battery 23() of the holder 20 is not sufficiently charged with reference to a
reference value, the controller 130 of the cradle 10 may perform a voltage change
through a software and apply an output voltage (e.g.. 5V) to a charging module of the
holder 20 through a direct current (DC)-DC converter in order to charge the battery
230 of the holder 20. In FIGS. 1 and 3, a software module, a DC-DC converter, and a
charging module to perform a voltage change are omitted for convenience of il-
lustration.

(53] The heater 240 may be heated by electric power supplied from the battery 230. For
example, when a cigarette 300 is inserted into the holder 20, the heater 240 may be
located outside the cigarctte 300. Therefore, the heated heater 240 may raise the tem-
perature of an acrosol generating material in the cigarette.

[56] The heater 240 may be an electric resistive heater. For example, the heater 240 may
include an electrically conductive track, and the heater 240 may be heated as electric
current flows through the electrically conductive track. However, the heater 240 is not
Hmited to the above-described example, and may be applied without limitation as long
as it may be heated to a preset target temperature. Here, the target temperature may be
preset in the holder 20 or may be set to a desired temperature by a user.

[57] As another example, the heater 240 may be an induction heating-type heater. More
specifically, the heater 240 may include an electrically conductive coil to heat the
cigarette 300 hy an induction heating method, and the cigarette 300 may include a
susceptor that may be heated by an induction heating-type heater. For example, the
heater 240 may include a tubular heating element, a plate-shaped heating element, a
needle-shaped heating element, or a rod-shaped heating element, and may heat the

inside or outside of the cigarette 300, depending on the shape of a heating element.
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In addition, a plurality of heaters 240 may be disposed on the holder 20. In that case,
the plurality of heaters 240 may be disposed oulside the cigaretie 300. The shape of the
heater 240 is not limited to the shape shown in FIG. 3, and may be manufactured in
various shapes.

FIG. 4A is a diagram illustrating a holder coupled to a cradle, according to an em-
bodiment.

The cradle 10 without a lid 1s illustrated in FIG. 4A. For example, as aforementioned
with reference to FIG. 1, the holder 20 may be inserted into the holder mounting
portion 110 (e.g., a cavity) formed on one side of the cradle 10.

FFIG. 48 is a diagram iliustrating a holder coupled to a cradle, according to another
embodiment.

The cradle 10 with a lid is illustrated in FIG. 4B. For example, the holder 20
described in FIG. 2 is inserted into the holder mounting portion 110 of the cradle 10,
and the holder 20 may be fixed to the cradle 10 as a lid 160 is closed.

FI1G. 4C is a diagram illustrating how a holder is coupled to a cradie.

As shown in FIG 4C, the holder 20 may be coupled to the holder mounting portion
110 of the cradle 10 with the end 211 of the holder 20 facing the bottom of the holder
mounting portion 10 of the cradle 10. Accordingly, the heater 240 of the holder 20
may also be disposed in the holder mounting portion 110 of the cradle 10. When the lid
160 of the cradle 10 is closed after the holder 20 is inserted into the cradle 10, the
holder 20 is fixed inside the cradle 10.

FI1G. 5 is a diagram illustrating a holder coupled to a cradle, according to another em-
bodiment.

As shown 1n FIG. 5, the holder 20 may be coupled to the cradle 10 by being coupled
to the holder mounting portion 110 provided on one side of the cradle 10. Unlike the
embodiment described in FIGS. 4A to 4C, according to the embodiment shown in FIG.
3, even when the holder 20 is coupled to the outside of the cradle 10, the holder 20
may be charged through the battery 150 of the cradle 0. Also, a user may easily
remove the holder 20 that has been fully charged without opening the lid 160 of the
cradie 10. As described in FIG. 1, the separation controlier 170 is connected to the
holder mounting portion 110. When the user removes the holder 20 from the holder
mounting pertion 110, the separation controller 170 may control the holder 20 to be
detached with a minimum physical force.

FIG. 6A is a diagram illustrating show a holder is coupled to a cradle. according to
another embodiment.

As shown in FIG. 6A, the holder 20 may be coupled to the holder mounting portion
P10 of the cradle 10 with the end 211 of the holder 20 facing the bottom of the holder
mounting portion 110 of the cradle 10. The cradle 10 in F1G. 6A is distinguished from
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the cradle 10 in FIG. 4C in that the cradle 10 in FIG. 6A does not have the lid 160, Ac-
cordingly, it is noL necessary 10 open the lid 160 of the cradle 10 in FIG. 6 A (0 mount
the holder 20 on the cradle 10 or to couple the holder 20 to the cradle 10.

FI1G. 6B is a diagram illustrating a holder coupled to a cradle, according to another
embodiment.

In FIG. 6B. the holder 20 is coupled to the cradle 10. The holder 20 may be elec-
trically and/or mechanically separated from the cradie 10 by the separation controller
170 of the cradle 10. In order for a user to easily remove the holder 20 from the cradle
10, all or part of the holder 20 may be exposed to the outside of the cradle 10, as
shown in FIG. 6B.

FIG. 7 is a diagram illustrating a holder coupled to a cradle, according to another em-
bodiment.

Referring to FIG. 7, the holder 20 is tilted inside the cradle 10. Here, "til{" refers to a
state in which the helder 20 is inclined at a certain angle while still being coupled to
the holder mounting portion 110 of the cradle 10, such that the end 211 of the holder
20 is exposed to the outside of the cradle 10.

A tilt angle 0 may be set in advance so that the cigarette 300 1s not bent or damaged
when the cigaretie 300 is inserted into the end 211 of the holder 20. For example, the
tile angle 8 may be set to a minimum angle that exposes a cigarette insertion hole of
the end 211 to the outside. For example, the tilt angle 8 may be in the range of 0 ° to
180 °. Preferably, the tilt angle may be 10 °.

“ven when the holder 20 is tilted, the holder 20 and the cradle 10 are coupled te each
other. Therefore, the heater 240 of the holder 20 may be heated by electric power
supplied by the battery 150 of the cradle 10.

The separation controller 170 may electrically and/or mechanically couple or
decouple the holder 20 with the cradle 10 under certain conditions. For convenience of
description, in FIG. 7, the separation controller 170 is located between the holder 20
and the controller 130 of the cradle 10. However, depending on embodiments, the
separation controller 170 may be located at various positions within the cradie 10 and
may have various shapes.

According to one or more embodiments of the present disclosure, a user may insert
the cigarette 300 into the end 211 of the holder 20 exposed to the outside of the cradle
10. When the cigarette 300 i1s inserted into the end 211 of the holder 20, the controller
220 of the holder 20} determines whether the holder 20 is normally coupled to the
cradle 10 and whether the battery 230 of the holder 20 is charged as much as a preset
reference value or more. Foliowing that, the controlier 220 of the holder 20 supplies
electric power to the heater 240 of the holder 20 from the battery 150 of the cradle 10
to preheat the heater 240. When the preheating of the heater 240 is completed, the
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separation controller 170 of the cradle 10 receives a control signal from the controller
130 and electrically and/or mechanically separates the holder 20 from the cradle 10,
such that the user may enjoy smoking through the separated holder 20.

FIG. 8 is a graph illustrating variations in temperature of a heater of a holder,
according to an embodiment.

In the graph of FIG. 8, the horizontal axis represents time, and the vertical axis
represents Celsius temperature. The heater 240 of the holder 20 receives electric power
from the battery 150 of the cradle 10 to be preheated, and the temperature rises to a
preheating temperature Ty, in section a 810.

When the controiler 130 of the cradle 10 detects that the temperature of the heater
240 of the holder 20 has risen to the preheating temperature, the controller 130 of the
cradle 10 controls the holder 20 to be electrically and/or mechanically separated from
the cradle 10 through the separation controller 170.

Section b 830 in FIG. 8 refers to a section in which the heater 240 of the holder 20 is
cooled while holder 20 is electrically and/or mechanically separated from the cradle
10, so that the temperature of the heater 240 fails to a maintenance temperature T,
tower than the preheating temperature T,

When the controiler 220 of the holder 20 detects that the holder 20 is separated from
the cradle 10, the controller 220 of the holder 20 controls the temperature of the heater
240 such that an aerosol is generated while maintaining the temperature of the heater
240 at the maintenance temperature T, in section ¢ 850 through the battery 230 of the
holder 20. Here, in order for the controller 220 of the holder 20 to maintain the
maintenance temperature T, by using the electric power of the battery 230 of the holder
20, the temperature of the heater 240 needs to be within a certain range from the
preheating temperature T,.

FIG. 9 is a diagram illustrating a cigarette according to an embodiment.

The cigarette 300 accommodated in the holder 20 according to one or more em-
bodiments of the present disclosure may be referred to as an aerosol generating article
including at least one aerosol generating material. The cigareite may include a plurality
of segments. The segments may include different aerosol generating materials.

Refermng to FIG. 9, the cigarette 300 includes a first segment 310 and a second
segment 320, and different aerosol generating materials are included in the segments
310 and 320. For example, only the first and second segments 310 and 320 may
inctude an aerosol generating material, and third and fourth segments 330 and 340 may
inchude materials that do not generate an aerosol. However, since embodiments of the
present disclosure do not limit the number of types of aerosol generating materials to a
specific number, the number of segments including an aerosol generating material may

be three or more, depending on embodiments.
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[35] The first segment 310 of the cigarette 300 may include a first aerosol generating
material that provides a user with a first smoking sensation. As an example, the first
segment 310 of the cigarette 300 may include at least one of glycerin, propylene
glycol, ethylene glycol, dipropylene glycol, diethylene glycol, triethylene glycol,
tetraethylene glycol, and oleyl alcohol. However, embodiments of the present
disclosure are not limited thereto. For example, the acrosol generating material
included in the first segment 310} may serve to increase the migration amount of
glycerin, thereby increasing the user's smoking satisfaction.

[86] The second segment 320 of the cigarette 300 may include a second aerosol
generating material that provides the user with a second smoking sensation. As an
example, the second segment 320 of the cigarette 300 may include a material including
nicotine, such as tobacco. The tobacco included in the second segment 320 may
include an ordinary cut filler manufactured in the form of a sheet or strand. The aerosol
generating material included in the second segment 320 may serve to increase the
migration amount of nicotine, thereby increasing the user's smoking satisfaction.

[87] According to one or more embodiments of the present disclosure, the {irst segment
310 and the second segment 320 are heated by the heater 240, and the aerosol
generating materials included in the first segment 310 and the second segment 320
may form a first gas and a second gas, respectively.

[8R] The first gas and the second gas are mixed to finally become an aerosol that the user
inhales. The vaporization temperature of the first material included in the first segment
310 may be higher than a vapoerization temperature of the second material included in
the second segment 320. In this case, the depth of a cigarette insertion hole may be
formed such that the first segment 310 1s heated by the heater 240 and the second
segment 320 is partially heated or indirectly heated by the heated first segment 310.
The second segment 320 may serve as a filter to reduce the first gas generated from the
first segment 310 to an appropriate amount, thereby providing the user with a smooth
smoking sensation.

[89] The first segment 310 and the second segment 320 may be surrounded by the first
segment wrapper 310a and second segment wrapper 320a, as shown in FIG. 3. A
specific design or pattern that may be detected by a cigarette recognition sensor of the
holder 20 may be engraved on outer surfaces of the first and second segment wrappers
310a and 320a. In addition, depending on embodiments, the first and second segment
wrappers 310a and 320a may be additionally surrounded by aluminum foil paper.

[90] The third segment 330 of the cigarette 300 may be a cooling portion that cools the
aerosol generated from the first segment 310 and the second segment 320 1o an ap-
propriate temperature such that the user may easily inhale the aerosol, As an example,

the third segment 330 may be made of cellulose acetate tow, and may be a tube-shaped
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structure including a hollow therein.

The lourth segment 340 of the cigarette 300 may be a [ilter portion. The fourth
segment 340 may be manufactured by adding a plasticizer to the cellulose acetate tow.
In addition, the fourth segment 340 may be manufactured to generate flavor. As an
example, a flavoring liquid may be sprayed into the fourth segment 340. Alternatively,
a separate fiber coated with the flavoring liquid may be inserted into the fourth
segment 34(0.

In an embodiment, the fourth segment 340 may include at least one capsule formed
by a hiquid containing perfume wrapped by a film. The capsule may have a spherical or
cylindrical shape. and may be destroyed by applying a certain pressure or more by the
user before smoking or in the middle of smoking, thereby allowing the user to inhale
the flavored aerosol. The fourth segment 340 may also be surrounded by a wrapper
like the first and second segments 310 and 320. For example, poly lactic acid (PLA)
laminated paper may be used as a fourth segment wrapper 340a.

The cigarette 300 may further include an outer shell 350a to surround all of the first
segment 310 to fourth segment 340. The outer shell 350a may be made of a material
having high thermal conductivity such that the thermal energy of the heater 240 is
more efficiently transferred to the cigarette 300.

FIG. 10 1s a block diagram illustrating a holder and a cradle, according to an em-
hodiment.

FIG. 10 schematically shows a data flow between a cradle processor and a holder
processor while a holder is coupled to a cradle, and for convenience of description,
only some components included in the cradle 10 and the holder 20 are shown.

The cradle processor 130 determines whether or not the holder 20 is coupled to the
cradle 10. Determining that the holder 20 is coupled to the cradle 10, the cradie
processor 130 receives a remaining charge value of the holder battery 230 from the
holder processor 220,

When the remaining charge value of the holder battery 230 received from the holder
processor 220 is greater than or equal to a preset reference value, and an aerosol
generating article is inserted into the holder 20, the cradle processor 130 controis the
cradle battery 150 to supply electric power to the heater 240. On the other hand, even
when the aerosol generating article is inserted into the holder 20, if the remaining
charge value of the holder battery 230 received from the holder processor 220 is less
than the reference value, the cradle processor 130 may control the heater 240 not to be
supplied with electric power and control the holder battery 230 to be charged by the
cradle battery 150.

The cradle processor 130 receives a temperature value of the heater 240 from the

holder processor 220, and separates the holder 20 from the cradle 10 when the tem-
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perature of the heater 240 is greater than or egual 1o a preset reference temperature
value. In that process. the reference temperature value may be the preheating tem-
perature T, described in FIG. 8.

When the holder 20 is separated from the cradle 10, the holder processor 220
controls the hoider battery 230 to supply electric power to the heater 240, thereby
maintaining the temperature of the heater 240 at a constant temperature. In that case, a
maintenance temperature of the heater 240 may be the maintenance temperature T,
described in FIG. 8.

FIG. 11 1s a flowchart of a method of generating an aerosol according to an em-
bodiment of the present disclosure.

The method according to FIG. 11 may be implemented by an aerosol generating
system including the cradle 10 and the holder 20 described in FIGS. | to 6B, and
hereinafter description will be given with reference to FIG. 10.

The cradle processor 130 waits until the coupling of the cradle 10 and the holder 20
is detected in operation S1110, and when the coupling of the cradle 10 and the holder
20} is detected in operation 31120, the cradle processor 130 determines whether or not
an aerosol generating article is coupled to the holder 20 in operation S1130.

When the cradle 10 and the hoelder 20 are not coupled to each other, or the aerosol
generating article is not coupled to the holder 20, the cradle processor 130 switches an
operation mode of the cradle 10 hack to a standby mode and waits until the aerosol
generating article is mounted on the holder 20 and the cradle 10 and the holder 20 are
coupled to each other. In addition, even when the cradle 10 and the holder 20 are
coupled to each other and the aerosol generating article is mounted on the helder 20, if
the holder battery 230 is not charged as much as a reference value or more, the cradle
processor 130 may control the holder battery 230 to be charged as much as the
reference value or more by the cradle battery 150.

Accordingly, the battery 230 may be prevented from being exhausted in the middle
of smoking.

According to an embodiment, when the holder battery 230 is charged enough for the
user to smoke through the cigarette 300 one time or more, the holder processor 220
may determine that the holder battery 230 is charged as much as the reference value or
more. Here, 'smoke one time or more' may refer to a total time for which the tem-
perature of the heater is raised to the preheating temperature T, and then maintained at
the maintenance temperature T, (i.e., the sections a through ¢ in FIG. 8), or may only
refer to a time for which the temperature of the heater is maintained at the maintenance
temperature T, in a preheated state (the section ¢ in FIG. 8).

In particular, the holder 20 according 1o one or more embodiments of the present

disclosure may be provided with a display capable of visually outputting a message or
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the like in order to improve user convenience. In a case where the cigarette 300 using a
double medium is heated by a non-contact external heating method, the consumption
speed of the holder battery 230 is high. Therefore, the holder battery 230 needs to be
charged as much as the reference value or more so that the aerosol may be stably
generated until the user finishes smoking through the holder 20. Moreover, by
including the holder battery 230 with a small capacity, the overall size of the holder 20
may be reduced, thereby increasing the portability of the holder 20.

[107] When it is confirmed that the holder battery 230 is charged as much as the reference
value or more, the cradle processor 130 starts to preheat the heater 240 of the holder 20
through the cradle battery 150 in operation 51140. The temperature of the heater 240
rises 1o a preset preheating temperature in operation S1140. The point at which tem-
perature rise of the heater 240 stops has already been described in the description of
the graph of FIG. ¥.

F108] When the preheating of the heater 240 is completed. the cradle processor 130 elec-
trically and/or mechanically separates the holder 20 from the cradle 10, in operation
S51150. According to an embodiment, in operation S1150, the cradle processor 130
may separate the holder 20 from the cradle 10, and then, provide the user with any one
of visual, audible, and tactile notification messages through various output devices
provided in the cradie 10,

[109] In operation §1160, when the user removes the holder 26 from the cradie 10, the
controller 220 of the holder 20 contrels the temperature of the heater 240 o be
maintained at the maintenance temperature lower than the preheating temperature,
such that an aerosol is stably generated while maintaining the temperature of the heater
240. In operation S1160, the holder processor 220 may utilize proportional mtegral
dernivative (PID) control to maintain the temperature of the heater 240. Also, in order to
maintain atomization of the aerosol generated from the holder 20 or the smoking
sensation felt by the user uniformly, the maintenance temperature may be regulated
within a certain range. during the smoking time.

[110] According to one or more embodiments of the present disclosure, since electric
power of the holder battery 230 is not used in the process of preheating the heater 240
of the holder 20, even when the battery capacity of the holder 20 is configured to be
small, the aerosol may be stably generated from the holder 20 while the user smokes.
In addition, when the battery capacity of the holder 20 is not configured as a small
capacity, continuous smoking may be possible, and various functions may be added to
the holder 20.

fHil] Moreover, since the capacity of a battery is generally proportional to the size of the
battery, according to one or more embodiments of the preseni disclosure, the capacity
of the battery 230 of the holder 20 may be reduced. As a result, the holder 20 may be

Date Regue/Date Received 2021-03-30



15 P10476CA00

made even shinuner so that the user may hold the holder 20 and use the same without
any difficulties.

f112] The cigarette 300 according to one or more embodiments of the present disclosure
may be a double-medium cigarette capable of providing a deep flavor to the user, In
this case, in order to effectively heat the cigarette 300, the heater 240, which has
improved in terms of shape and material in various ways, needs 1o be used. However,
such heater 240 may accelerate the power consumption of the battery 230 of the holder
20. Under such circumstances, when electric power of the battery 150 of the cradle 10
is used to preheat the heater 240 of the holder 20 in a preheating section according to
one or more embodiments of the present disclosure, there is also an advantage that the
user may use the battery 230 of the holder 20 only in a section (e.g., a maintenance
section) in which the user substantially inhales the aerosol by using the holder 20.

[113] Further, according to one or more embodiments of the present disclosure, the per-
formance and life of the battery 230 of the holder 20 may be increased. In general. an
output voltage of the battery 230 used in the holder 20 is 4.2 V, and as electric power is
consumed and as charging and discharging are repeated, an end of discharge voltage of
the battery 230 drops to about 3.5 V. In this case, a maximurmn current supplied {o the
holder 20 increases, making it impossible to generate an aerosol that may provide sat-
isfaction to the user. However, according to one or more embodiments of the present
disclosure, by not using the battery 230 of the holder 20) excessively, the power con-
sumption and the maximum current of the holder 20 may be reduced, and the per-
formance of the battery 230 of the holder 20 may be maintained for a long time.

[114] The embodiments of the present disclosure may be implemented in the form of a
computer program which may be executed on a computer via various types of
components, and such a computer program may be recorded on a computer-readable
recording medium. The medium may include a magnetic medium such as a hard disk, a
floppy disk, and a magnetic tape, an optical recording medium such as CD-ROM and
DVD, a magneto-optical medium such as a floptical disk, and a hardware device
specifically configured to store and execute program instructions, such as ROM, RAM,
and flash memory.

f115] The computer program is specifically designed and configured for the present
disclosure but may be known to and used by one of ordinary skill in the computer
software field. Examples of the computer program may include a high-level language
code which may be executed using an interpreier or the like by a computer. as well as a
machine language code such as that made by a complier.

[116] The specific implementations described in the present disclosure are example em-
bodiments and do not limit the scope of the present disclosure in any way. For brevity

of the specification, descriptions of existing electronic components, control systems,
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software, and other functional aspects of the systems may be omitted. Connections of
Hines or connection members between cormnponents illustrated in the drawings illus-
tratively show functional connections and/or physical or circuit connections and may
be represented as alternative or additional various functional connections, physical
connections, or circuit connections in an actual device. Unless specifically mentioned,
such as "essential”, "importantly", etc., the components may not be necessary
components for application of the present disclosure.

[117] As used herein (in particular, in claims), use of the term "the” and similar indication
terms may correspond to both singular and plural. When a range is described in the
present disclosure, the present disclosure may include the invention to which in-
dividual values belonging to the range are applied (unless contrary description), and
each individual value constituting the range is the same as being described in the
detailed description of the disclosure. Unless there is an explicit description of the
order of the steps constituting the method according to the present disclosure or a
contrary description, the steps may be performed in an appropriate order. The present
disclosure is not necessarily limited to the description order of the steps. The use of all
examples or example terms (for example. etc.) 18 merely for describing the present
disclosure in detail, and the scope of the present disclosure is not limited by the
examples or the example terms unless the examples or the example terms are limited
by claims. It will be understood by one of ordinary skill in the art that varions modi-
fications, combinations, and changes may be made according to the design conditions
and factors within the scope of the appended claims or equivalents thereof.

[118] At least one of the components, elements, modules or units (collectively
"components” in this paragraph) represented by a block in the drawings, such as the
controller 130, the controller 220, and the separation controtler 170, may be embodied
as vanous numbers of hardware, software and/or firmware structures that execute re-
spective functions described above, according to an exemplary embodiment. For
example, at least one of these components may use a direct circuit structure, such as a
memory, a processor, a logic circuit, a look-up table, etc. that may execute the re-
spective functions through controls of one or more microprocessors or other conirol
apparatuses. Also, at least one of these componenis may be specifically embodied by a
module, a program, or a part of code, which contains one or more executable in-
structions for performing specified logic functions, and executed by one or more mi-
croprocessors or other control apparatuses. Further, at least one of these components
may include or may be implemented by a processor such as a central processing unit
{CPU) that performs the respective functions, a microprocessor, or the like. Two or
more of these components may be combined into one single component which

performs all operations or functions of the combined two or more components. Also, at
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feast part of functions of at least one of these components may be performed by
another of these components. Further, although a bus is not illustrated in the above
block diagrams, communication between the components may be performed through
the bus. Functional aspects of the above exemplary embodiments may be implemented
in algorithms that execute on one or more processors. Furthermore, the components
represented by a block or processing steps may employ any number of related art
techniques for electronics configuration, signat processing and/or control, data
processing and the like.
Industrial Applicability

[119] An embodiment of the present disclosure may be used to manufacture a next-

generation electronic cigarette including a cradle and a holder.
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Claims

[Claim 1]

A cradle to which a holder generating an aerosol is detachably attached, the cradle comprising:

a cradle battery configured to supply electric power 1o a heater or a battery of the holder; and

a cradle processor configured to:

identify whether the holder is coupled to the cradie;

recelve a remaining charge value of the battery of the holder from the holder based on the
holder heing coupled to the cradle, and

control the cradle battery to supply electric power to the heater when the received remaining
charge value is greater than or equal to a preset reference value and an aerosol generating article is
inserted into the holder.

[Claim 2]

The cradle of claim 1, wherein the cradle processor is configured to control the cradle battery
to supply electric power to the battery of the holder based on the received remaining charge value
being less than the reference value.

[Claim 3]

The cradle of claim 1, wherein the cradle processor is configured to receive a temperature

value of the heater from the holder.
[Claim 4]

The cradle of claim 4, wherein the cradle processor is configured to separates the holder from
the cradle based on the received temperature value being greater than or equal to a preset temperature
value.

[Claim 5]

An aerosol generating system comprising:

a holder comprising:

a heater configured to heat an acrosol generating article;

a holder battery configured to supply electric power to the heater; and

a holder processor configured to measure a remaining charge value of the holder battery; and

a cradle detachably coupled to the holder, and comprising:

a cradle battery having a greater battery capacity than the holder battery: and

a cradle processor configured {o;

identify whether the holder is coupled to the cradie,

receive a remaining charge value of the holder battery from the holder processor based on
the holder being coupled to the cradle, and

control the cradle battery to supply electric power to the heater when the received remaining

18
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charge value is greater than or equal to a preset reference value and the aerosol generating article ig
inserted into the holder.
[Claim 6]

The aerosol generating system of claim 6, wherein the cradle processor is configured to
control the cradie battery to supply electric power 0 the holder battery based on the received
remaining charge value being less than the reference value,

[Claim 7]

The aerosol generating system of claim 6, wherein the cradle processor is configured to

receive a temperature value of the heater from the holder processor.
[Claim 8]

The aerosol generating systein of claim 9, wherein the cradle processor is configured to
separate the holder [rom the cradle based on the received temperature value being greater than or
equal to a preset reference temperature vahue.

[Claim 9]

The aerosol generating system of claim 6, wherein the holder processor is configured to
control the holder baitery to snpply electric power to the heater based on the holder being separated
from the cradle.

19

Date Regue/Date Received 2022-11-11



1/6

[Fig. 1]
;10
110 170
{ /
| &
'{ || CONTROLLER {130
|
| BaTTERY | l— 150
[Fig. 2]
213
210 <
211
[Fig. 3]
230 220 2‘(‘0
5
BATTERY || CONTROLLER |

Date Regue/Date Received 2021-03-30

"

P10476CAO0



2/6
P10476CAO0

[Fig. 4a}

10

10

160 s

Date Regue/Date Received 2021-03-30



3/6
P10476CAO0

[Fig. 4c]

160

[Fig. 5]

160

10

Date Regue/Date Received 2021-03-30



4/6
P10476CAO0

[Fig. 6a]

20

[Fig. 6b]
10

RN

Date Regue/Date Received 2021-03-30



5/6
P10476CAO0

[Fig. 7]
;10
-~
211
,/
CONTROLLER H— 130
BATIERY |}-4— 150
[Fig. 8]
TEMPERATURE b (830)
-
|
Tj T e i
T2 :
i
i
i
!
| TIME
|
=~ ag100 T ¢ (850) -
[Fig. 9]
300

I !
310a. 320a 350a 340a
Date Regue/Date Received 2021-03-30



6/6

[Fig. 10]

10 20
150 130 540
HEATER
, 220
CRADLE CRADLE HOLDER PROCESSOR
BATTERY " | PROCESSOR
] 230
HOLDER
BATTERY
fFig. 11]
{ START )
]
WAIT UNTIL IT 1S DETECTED THAT CRADLE | 51110

AND HOLDER ARE COUPLED TO EACH OTHER

ARE CRADLE
AND HOLDER ARE COUPLED
TO EACH OTHER?

IS AEROSOL
GENERATING ARTICLE MOUNTED
ON HOLDER?

YES

[

S1120

S1130

PREHEAT HEATER OF HOLDER WITH
BATTERY CF CRADLE

——— 81140

{

SEPARATE HOLDER FROM CRADLE WHEN
PREHEATING OF HEATER IS COMPLETED

—— 51150

{

MAINTAIN TEMPERATURE OF HEATER TO
MAINTENANCE TEMPERATURE WITH BATTERY
OF HOLDER IN ORDER TO GENERATE AEROSOL

-—— 81160

END

Date Regue/Date Received 2021-03-30

P10476CAO0



10




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - CLAIMS
	Page 21 - CLAIMS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - REPRESENTATIVE_DRAWING

