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POWER SUPPLY UNIT FOR AEROSOL
GENERATING DEVICE, AEROSOL
GENERATING DEVICE, AND FILM HEATER

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Patent Application No. PCT/JP2021/045622 filed on Dec.
10, 2021, the content of which is incorporated herein by
reference.

TECHNICAL FIELD

[0002] The present invention relates to a power supply
unit for an aerosol generating device, an aecrosol generating
device, and a film heater.

BACKGROUND ART

[0003] As a power supply unit for an aerosol generating
device such as a heating-type cigarette, there is known one
in which a heater for heating a capsule or stick containing a
flavor source therein is mounted.

[0004] WO2011/050964A discloses a film heater for heat-
ing an aerosol forming base, and the film heater includes an
electrically insulating base and a conductive track disposed
on the electrically insulating base. The conductive track of
WO2011/050964 A has a high resistance temperature coef-
ficient and can function as a heater and a temperature sensor.
[0005] When the conductive track of the film heater is
used as the temperature sensor, calibration of a resistance
value of the conductive track is required, which increases a
cost. In addition, in a case where a temperature detection
unit (for example, a thermistor) is provided on an outer
peripheral surface of the film heater or the like by separately
drawing a lead wire, it takes time and efforts to assemble the
temperature detection unit, and it is necessary to consider an
arrangement relationship with other components in a case of
the power supply unit.

[0006] An object of the present invention is to provide a
power supply unit for an aerosol generating device, an
aerosol generating device, and a film heater in which a
temperature detection unit can be provided in the film heater
without separately drawing a lead wire.

SUMMARY OF INVENTION

[0007] According to an aspect of the present invention,
there is provided a power supply unit for an aerosol gener-
ating device that includes:

[0008] a power supply;

[0009] a film heater including a pair of electrically
insulating bases and a conductive foil disposed between
the pair of electrically insulating bases; and

[0010] atemperature detection unit configured to detect
a temperature of the film heater,

[0011] the film heater includes a heater unit configured
to heat at least one of an aerosol source and a flavor
source, and a mounting portion on which the tempera-
ture detection unit is mounted, and

[0012] a first conductive track and a second conductive
track are formed in the conductive foil of the film
heater, the first conductive track being provided on the
heater unit, and the second conductive track being
provided on the mounting portion and connected to the
temperature detection unit.
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[0013] According to an another aspect of the present
invention, there is provided an aerosol generating device
that includes:
[0014] the power supply unit described above;
[0015] a first cartridge configured to store the aerosol
source; and
[0016] a second cartridge configured to store the flavor
source.
[0017] According to an another aspect of the present
invention, there is provided a film heater including a pair of
electrically insulating bases and a conductive foil disposed
between the pair of electrically insulating bases, the film
heater includes:
[0018] a heater unit; and
[0019] a mounting portion on which a temperature
detection unit configured to detect a temperature of the
heater unit is mounted, and
[0020] a first conductive track and a second conductive
track are formed in the conductive foil, the first con-
ductive track being provided on the heater unit, and the
second conductive track being provided on the mount-
ing portion and connected to the temperature detection
unit.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a perspective view of an aerosol gener-
ating device 10.

[0022] FIG. 2 is another perspective view of an aerosol
generating device 10.

[0023] FIG. 3 is an exploded perspective view of the
aerosol generating device 10.

[0024] FIG. 4 is a left side view of an internal unit 2.
[0025] FIG. 5 is a right side view of the internal unit 2.
[0026] FIG. 6 is a perspective view showing a configura-

tion of a heating unit 60 and a circuit unit 70 of the internal
unit 2.

[0027] FIG. 7 is a view showing a front surface 201 of a
main substrate 20.

[0028] FIG. 8 is a view showing a back surface 202 of the
main substrate 20.

[0029] FIG. 9 is an exploded perspective view of the
heating unit 60 and a flow path forming member 19 shown
in FIG. 6.

[0030] FIG. 10 is a developed view of a heater FPC 24
integrally formed with a sheet heater HTR.

[0031] FIG. 11 is a schematic cross-sectional view of the
heater FPC 24 and the sheet heater HTR.

[0032] FIG. 12 is a schematic cross-sectional view taken
along a line A-A in FIG. 10.

DESCRIPTION OF EMBODIMENTS

[0033] Hereinafter, a power supply unit for an aerosol
generating device according to an embodiment of the pres-
ent invention will be described.

Aerosol Generating Device

[0034] An aerosol generating device 10 is a device for
generating flavored aerosol without combustion and inhal-
ing the generated aerosol. The aerosol generating device 10
preferably has a size that fits in hands, and for example, as
shown in FIGS. 1 and 2, has a rounded, substantially
rectangular parallelepiped shape. The shape of the aerosol
generating device 10 is not limited thereto, and may be a bar
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shape, an egg shape, or the like. In the following description,
three directions orthogonal to one another in the aerosol
generating device 10 are referred to as an upper-lower
direction, a front-rear direction, and a left-right direction in
descending order of length. In the following description, for
convenience, as shown in FIGS. 1 to 9, front, rear, left, right,
upper, and lower are defined, a front side is denoted by Fr,
a rear side is denoted by Rr, a left side is denoted by L, a
right side is denoted by R, an upper side is denoted by U, and
a lower side is denoted by D.

[0035] Referring also to FIG. 3, the acrosol generating
device 10 includes a power supply unit 100, a first cartridge
110, and a second cartridge 120. The first cartridge 110 and
the second cartridge 120 are attachable to and detachable
from the power supply unit 100. In other words, the first
cartridge 110 and the second cartridge 120 are replaceable.

Power Supply Unit

[0036] The power supply unit 100 includes an internal unit
2 and a case 3, and at least a part of the internal unit 2 is
accommodated in the case 3.

[0037] The case 3 includes a first case 3A and a second
case 3B that are detachable in the left-right direction (thick-
ness direction), the first case 3A and the second case 3B are
assembled in the left-right direction (thickness direction),
thereby forming a front surface, a rear surface, a left surface,
and a right surface of the power supply unit 100. Specifi-
cally, the first case 3A is supported on a left surface of a
chassis 50 to be described later included in the internal unit
2, the second case 3B is supported on a right surface of the
chassis 50, and the internal unit 2 is accommodated in the
case 3. A capsule holder 4 is provided on a front side on the
upper surface of the power supply unit 100. The capsule
holder 4 is provided with an opening portion 4a that is
opened upward. The capsule holder 4 is configured such that
the second cartridge 120 can be inserted through the opening
portion 4a. On the second cartridge 120, a mouth piece 130
is detachably provided.

[0038] The upper surface of the power supply unit 100 is
formed by an organic light-emitting diode (OLED) cover 5
disposed behind the opening portion 4a, and the lower
surface of the power supply unit 100 is formed by a
pivotable lower lid 7 and a lower cover 8 provided with a
charging terminal 1.

[0039] An inclined surface inclined downward toward the
rear is provided between the upper surface and the rear
surface of the power supply unit 100. The inclined surface
is provided with an operation unit operable by a user. The
operation unit of the present embodiment is a button-type
switch BT, but may be implemented by a touch panel or the
like. The operation unit is used to start/shut off/operate a
micro controller unit (MCU) 6 and various sensors, which
will be described later, based on a use intention of the user.

[0040] The charging terminal 1 accessible from the lower
cover 8 is configured to be electrically connected to an
external power supply (not shown) capable of supplying
electric power to the power supply unit 100 to charge a
power supply ba provided in a battery pack BP. The charging
terminal 1 is, for example, a receptacle into which a mating
plug can be inserted. As the charging terminal 1, a receptacle
into which various USB terminals or the like can be inserted
can be used. As an example, in the present embodiment, the
charging terminal 1 is a USB Type-C receptacle.
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[0041] The charging terminal 1 may include, for example,
a power receiving coil, and may be configured to receive, in
a non-contact manner, electric power transmitted from the
external power supply. A wireless power transfer method in
this case may be an electromagnetic induction type, a
magnetic resonance type, or a combination of the electro-
magnetic induction type and the magnetic resonance type.
As another example, the charging terminal 1 may be con-
nectable to various USB terminals or the like, and may
include the above-described power receiving coil.

[0042] As shown in FIGS. 3 to 6, the internal unit 2
includes the battery pack BP, the chassis 50, a heating unit
60, a circuit unit 70, a notification unit, and various sensors.
[0043] As shown in FIGS. 4 and 5, the chassis 50 includes
a cylindrical cartridge holding portion 51 located on a front
side, a half-cylindrical battery holding portion 52 located on
a rear side and having a left side cut out, a plate-shaped
coupling portion 53 coupling the cartridge holding portion
51 and the battery holding portion 52, a motor holding
portion 54 provided below and on a right side of the
coupling portion 53 in a manner of straddling the cartridge
holding portion 51 and the battery holding portion 52, and
a sensor holding portion 55 provided on a left rear side of the
cartridge holding portion 51.

[0044] The first cartridge 110 is inserted into the cartridge
holding portion 51 from below in a state where the lower lid
7 is opened. When the lower lid 7 is closed in a state where
the first cartridge 110 is inserted, the first cartridge 110 is
accommodated in the cartridge holding portion 51. The
capsule holder 4 is attached to an upper portion of the
cartridge holding portion 51. In the cartridge holding portion
51, a vertically long through hole is provided on a front side,
and a remaining amount of an aerosol source of the first
cartridge 110 and light of a light emitting diode (LED) that
is not shown can be visually observed through a remaining
amount confirmation window 3w provided at a joint of the
first case 3A and the second case 3B. The LED is provided
on a puff sensor substrate 21 to be described later. The first
cartridge 110 will be described later.

[0045] The battery pack BP is disposed in the battery
holding portion 52. The battery pack BP includes the power
supply ba and a power supply thermistor for detecting a
temperature of the power supply ba. The power supply ba is
a chargeable secondary battery, an electric double-layer
capacitor, or the like, and is preferably a lithium ion sec-
ondary battery. An electrolyte of the power supply ba may
be constituted by one or a combination of a gel electrolyte,
an electrolytic solution, a solid electrolyte, and an ionic
liquid.

[0046] A vibration motor 13 is disposed in the motor
holding portion 54. An inhalation sensor 15 to be described
later, which provides an output in response to an inhalation
operation (puff operation) of the user, is disposed in the
sensor holding portion 55.

[0047] As shown in FIG. 6, the heating unit 60 includes a
cylindrical heat transfer tube 61 and a sheet heater HTR
wound around an outer periphery of the heat transfer tube
61. The capsule holder 4 is separately provided around the
sheet heater HTR. An air layer between the capsule holder
4 and the sheet heater HTR functions as a heat insulator. A
lower portion of the second cartridge 120 inserted from the
opening portion 4a of the capsule holder 4 is accommodated
in the heat transfer tube 61, and a lower portion of the second
cartridge 120 is heated by the sheet heater HTR. Accord-
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ingly, as compared with a case where the heating unit 60 is
not provided, a flavor source stored in the second cartridge
120 easily releases a flavor, so that the aerosol is easily
flavored. Here, the heat transfer tube 61 corresponds to a
“tubular accommodating portion” in the present invention,
and the sheet heater HTR corresponds to a “film heater” in
the present invention.

[0048] The heating unit 60 may be an element capable of
heating the second cartridge 120. Examples of the element
include a resistance heating element. As the resistance
heating element, for example, a heating element having a
positive temperature coeflicient (PTC) characteristic in
which a resistance value increases with an increase in
temperature is preferably used. Alternatively, a heating
element having a negative temperature coefficient (NTC)
characteristic in which the resistance value decreases with
an increase in temperature may be used. The heating unit 60
has a function of defining a flow path of air to be supplied
to the second cartridge 120 and a function of heating the
second cartridge 120.

[0049] The notification unit notifies various kinds of infor-
mation such as a charging state of the power supply ba, a
remaining amount of the first cartridge 110, and a remaining
amount of the second cartridge 120. The notification unit of
the present embodiment includes the LED and the vibration
motor 13. The notification unit may be implemented by a
light emitting element such as the LED, a vibration element
such as the vibration motor 13, or a sound output element.
The notification unit may be a combination of two or more
elements among the light emitting element, the vibration
element, and the sound output element.

[0050] The various sensors include the inhalation sensor
15 that detects the puff operation (inhalation operation) of
the user, a heater temperature sensor that detects a tempera-
ture of the sheet heater HTR, and the like.

[0051] The inhalation sensor 15 includes, for example, a
capacitor microphone, a pressure sensor, and a flow rate
sensor. A plurality of inhalation sensors 15 may be disposed
apart from each other, and the puff operation may be
detected based on a difference between output values of the
inhalation sensors 15. The heater temperature sensor
includes, for example, a first thermistor thl and a second
thermistor th2. The first thermistor thl and the second
thermistor th2 are in contact with the sheet heater HTR. The
heater temperature sensor includes two thermistors, but may
include one thermistor. Hereinafter, the first thermistor thl
and the second thermistor th2 may be collectively referred to
as a thermistor th. The heater temperature sensor is not
limited to the thermistor th, and may be any sensor that
detects the temperature of the sheet heater HTR. Here, the
thermistor th corresponds to a “temperature detection unit”
in the present invention.

[0052] The circuit unit 70 includes four rigid circuit sub-
strates, three flexible printed circuits (FPCs), a plurality of
integrated circuits (ICs), and a plurality of elements. The
four circuit substrates include a main substrate 20, the puff
sensor substrate 21, a pogo pin substrate 22, and an OLED
substrate 26. The three FPCs include a main FPC 23, a
heater FPC 24, and an OLED FPC 25.

[0053] The main substrate 20 is disposed between the
battery pack BP and a rear surface of the case 3 (the rear
surface of the power supply unit 100) such that an element
mounting surface faces the front-rear direction. The main
substrate 20 is disposed on a side opposite to the heating unit
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60 with respect to the power supply ba. The main substrate
20 is configured by laminating a plurality of layers (six
layers in the present embodiment) of substrates, and elec-
tronic components (elements) such as the MCU 6 and a
charging IC 3 are mounted thereon. Here, the main substrate
20 corresponds to a “circuit substrate” in the present inven-
tion.

[0054] The MCU 6 is a control device that is connected to
various sensor devices such as the inhalation sensor 15, the
operation unit, the notification unit; and a memory or the like
that stores the number of times of puff operations, and an
energization time to a load and the sheet heater HTR, and
performs various controls of the aerosol generating device
10. Specifically, the MCU 6 mainly includes a processor, and
further includes a storage medium such as a random access
memory (RAM) necessary for an operation of the processor
and a read only memory (ROM) storing various kinds of
information. For example, the processor in the present
description is an electrical circuit in which circuit elements
such as semiconductor devices are combined. A part of the
elements (for example, the inhalation sensor 15 and the
memory) connected to the MCU 6 may be provided inside
the MCU 6 as a function of the MCU 6 itself. Here, the MCU
6 corresponds to a “control unit” in the present invention.

[0055] Further, the charging IC 3 is an IC that performs
charging control of the power supply ba by the electric
power received via the charging terminal 1, and supplies the
electric power of the power supply ba to the electronic
components and the like on the main substrate 20.

[0056] The main substrate 20 will be described more
specifically with reference to FIGS. 7 and 8. Hereinafter, a
surface of the main substrate 20 facing rearward is referred
to as a front surface 201 for convenience, and a surface of
the main substrate 20 facing forward is referred to as a back
surface 202 for convenience. FIG. 7 is a diagram showing
the front surface 201 of the main substrate 20, and FIG. 8 is
a diagram showing the back surface 202 of the main
substrate 20.

[0057] As shown in FIG. 8, the MCU 6 and the charging
IC 3 are mounted on the back surface 202 of the main
substrate 20 together with the charging terminal 1. A debug
connector 20E is further mounted on the back surface 202.
The debug connector 20E is an interface for rewriting a
program of the MCU 6 from an external device such as a
personal computer, and for example, a connector conform-
ing to a Serial Wire Debug (SWD) standard is used. Mean-
while, as shown in FIG. 7, an OLED connector 20C, a heater
connector 20B, a main connector 20A, and a battery con-
nector 20D which is connected to the battery pack BP via a
lead wire 16 (see FIG. 6) are mounted on the front surface
201 of the main substrate 20.

[0058] As shown in FIGS. 4 and 6, the puff sensor
substrate 21 is disposed on the sensor holding portion 55 of
the chassis 50 such that an element mounting surface faces
a right front side and a left rear side. The inhalation sensor
15 is mounted on the puff sensor substrate 21.

[0059] As shown in FIG. 6, the OLED substrate 26 is
disposed between the battery pack BP and the OLED cover
5 such that an element mounting surface faces the upper-
lower direction. An OLED panel 17 is mounted on the
OLED substrate 26.

[0060] As shown in FIG. 6, the pogo pin substrate 22 is
disposed on the lower lid 7 such that an element mounting
surface faces the upper-lower direction in a state where the
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lower 1id 7 is closed. The pogo pin substrate 22 is provided
with input-side contact points P1 to P3 to which electric
power is supplied from the main substrate 20 via the main
FPC 23, and pogo pins pl to p3 which are connectors
electrically connected to a load provided in the first cartridge
110. The input-side contact points P1 to P3 are electrically
connected to the main FPC 23 only in a state where the lower
lid 7 is closed. The three pogo pins pl to p3 are provided at
equal intervals in a peripheral direction, and at least two
pogo pins are electrically connected to a positive terminal
and a negative terminal of the first cartridge 110 accommo-
dated in the cartridge holding portion 51.

[0061] A left side of the battery pack BP held by the
battery holding portion 52 is exposed from the battery
holding portion 52 due to the half-cylindrical battery holding
portion 52. As shown in FIGS. 3, 4, and 6, the main FPC 23,
the heater FPC 24, and the OLED FPC 25 are disposed to
overlap one another in a space between the left side of the
battery pack BP and the first case 3A, which is formed by
cutting out the battery holding portion 52.

[0062] Among the three FPCs, the main FPC 23 is routed
closest to battery pack BP, the OLED FPC 25 is routed to
partially overlap the main FPC 23, and further the heater
FPC 24 is routed to overlap the OLED FPC 25. That is, the
heater FPC 24 to which the largest electric power is supplied
among the three FPCs is routed to be farthest from the
battery pack BP.

[0063] The OLED FPC 25 has one end connected to the
OLED connector 20C of the main substrate 20 and the other
end connected to the OLED substrate 26.

[0064] The main FPC 23 connects the main connector 20A
of the main substrate 20, the switch BT of the operation unit,
a connector 21B of the puff sensor substrate 21, and the
input-side contact points P1 to P3 of the pogo pin substrate
22.

[0065] As shown in FIGS. 9 and 10, in the heater FPC 24,
one end is a connector region 24B connected to the heater
connector 20B of the main substrate 20, and the other end is
integrally formed with the sheet heater HTR. Here, the
heater FPC 24 corresponds to a “flexible wiring board” of
the present invention. Details of the heater FPC 24 and the
sheet heater HTR will be described later.

First Cartridge

[0066] The first cartridge 110 includes, inside a cylindrical
cartridge case 111, a reservoir that stores an aerosol source,
an electrical load that atomizes the aerosol source, a wick
that draws the aerosol source from the reservoir to the load,
and an aerosol flow path through which aerosol generated by
atomization of the aerosol source flows toward the second
cartridge 120. The aerosol source contains a liquid such as
glycerin, propylene glycol, or water.

[0067] The load is a heating element that heats, without
combustion, the aerosol source by electric power supplied
from the power supply ba via the pogo pins pl to p3 of the
pogo pin substrate 22, and is implemented by, for example,
a heating wire (coil) wound at a predetermined pitch. The
load atomizes the aerosol source by heating the aerosol
source. As the load, a heating resistor, a ceramic heater, an
induction-heating-type heater, and the like may be used.
[0068] The aerosol flow path is connected to the second
cartridge 120 via a flow path forming member 19 (see FIGS.
6 and 9) accommodated in the cartridge holding portion 51
of the chassis 50. The flow path forming member 19
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functions as a pedestal with which a bottom of the second
cartridge 120 abuts in a state where the second cartridge 120
is accommodated inside the heat transfer tube 61. The flow
path forming member 19 is made of a material having a high
heat insulating function, for example, silicone.

Second Cartridge

[0069] The second cartridge 120 stores a flavor source.
When the second cartridge 120 is heated by the sheet heater
HTR, the flavor source is heated. The second cartridge 120
flavors the aerosol when the aerosol generated by atomizing
the aerosol source by the load passes through the flavor
source. As a raw material piece constituting the flavor
source, it is possible to use a molded product obtained by
molding a shredded tobacco or a tobacco raw material into
granules. The flavor source may be formed of plants other
than tobacco (for example, mint, Chinese medicine, and
herb). The flavor source may contain a fragrance such as
menthol. Here, the second cartridge 120 corresponds to a
“flavor source accommodating portion” in the present inven-
tion.

[0070] The aerosol generating device 10 can generate
flavored aerosol using the aerosol source and the flavor
source. That is, the aerosol source and the flavor source
constitute an aerosol generating source that generates the
flavored aerosol.

[0071] The aerosol generating source in the aerosol gen-
erating device 10 is a portion to be replaced and used by the
user. In this portion, for example, one first cartridge 110 and
one or a plurality of (for example, five) second cartridges
120 are provided as one set to the user. The battery pack BP
can be repeatedly charged and discharged as long as the
power supply ba is not significantly deteriorated. Accord-
ingly, in the aerosol generating device 10, a replacement
frequency of the power supply unit 100 or the battery pack
BP is lowest, a replacement frequency of the first cartridge
110 is second lowest, and a replacement frequency of the
second cartridge 120 is highest. The first cartridge 110 and
the second cartridge 120 may be integrated into one car-
tridge. Instead of the flavor source, a chemical agent or the
like may be added to the aerosol source.

[0072] In the aerosol generating device 10 configured as
described above, air flowing in from an air intake port (not
shown) provided in the case 3 or the internal unit 2 passes
near the load of the first cartridge 110. The load atomizes the
aerosol source drawn from the reservoir by the wick. The
aerosol generated by atomization flows through the aerosol
flow path together with the air flowing in from the intake
port, and is supplied to the second cartridge 120 via the flow
path forming member 19. The aerosol supplied to the second
cartridge 120 is flavored when passing through the flavor
source, and is supplied to an inhalation port 131 of the mouth
piece 130.

Heater FPC and Sheet Heater HTR

[0073] Hereinafter, the heater FPC 24 and the sheet heater
HTR will be described in detail with reference to FIGS. 6
and 9 to 12. FIGS. 11 and 12 are schematic cross-sectional
views, and may be different from actual dimensions.

[0074] The heater FPC 24 is a flexible wiring board having
flexibility and, as shown in FIG. 11, includes a pair of
film-shaped electrical insulators 31 and a conductive foil 32
disposed therebetween. The electrical insulator 31 is pref-
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erably made of a material excellent in heat resistance and
electrical insulation, and is, for example, polyimide. The
conductive foil 32 is preferably made of one or two or more
metal materials such as copper, a nickel alloy, a chromium
alloy, stainless steel, and platinum rhodium, and is, for
example, a copper foil.

[0075] The heater FPC 24 includes a winding region 24A
which is wound around and fixed to an outer periphery 61S
of the heat transfer tube 61 formed of a tubular member, the
connector region 24B which is inserted into the heater
connector 20B of the main substrate 20, and a coupling
region 24C which couples the winding region 24A and the
connector region 24B.

[0076] In the connector region 24B of the heater FPC 24,
a terminal T1, a terminal T2, a terminal T3, a terminal T4,
and a terminal T5 are disposed adjacently in this order. A
first conductive track 241 to be described later is connected
to the terminal T1 and the terminal T35, and a second
conductive track 242 to be described later is connected to the
terminal T2, the terminal T3, and the terminal T4. The
terminal T1 is connected, via a sheet heater terminal pro-
vided in the heater connector 20B, to a DC/DC converter 11
that is mounted on the main substrate 20 and converts
electric power supplied from the power supply ba into
desired electric power. The DC/DC converter 11 corre-
sponds to a “power conversion unit” in the present inven-
tion. The terminal T5 is connected to a ground or a conduc-
tive pattern (ground line) connected to the ground (denoted
by GND in FIG. 10). The terminal T2 is connected to a first
thermistor terminal provided in the heater connector 20B,
and an output corresponding to an electric resistance value
(in other words, temperature) of the first thermistor thl is
input to the MCU 6. The terminal T4 is connected to a
second thermistor terminal provided in the heater connector
20B, and an output corresponding to an electric resistance
value of the second thermistor th2 is input to the MCU 6.
The terminal T3 is connected to a ground or a ground line
(denoted by GND in FIG. 10).

[0077] As described above, the sheet heater HTR is inte-
grally formed with the other end of the heater FPC 24 and
coincides with the winding region 24A. That is, the sheet
heater HTR is the same flexible wiring board as the heater
FPC 24. The sheet heater HTR includes a thermistor mount-
ing portion 240A and a heater unit 240B.

[0078] First, the heater unit 240B and the first conductive
track 241 formed on the heater FPC 24 and the conductive
foil 32 of the sheet heater HTR will be described.

[0079] As shown in FIG. 9, the heater unit 240B is wound
around the outer periphery 61S of the heat transfer tube 61,
and is configured to heat the second cartridge 120 via the
heat transfer tube 61. The electric power to the heater unit
240B is supplied from the power supply ba and transmitted
to the first conductive track 241.

[0080] The first conductive track 241 is formed by etching
while leaving a necessary portion of the conductive foil 32.
The first conductive track 241 may be formed by coating the
necessary conductive foil 32 instead of etching.

[0081] The first conductive track 241 is provided continu-
ously from the connector region 24B to the heater unit 240B.
Specifically, the first conductive track 241 is provided to
extend from the terminal T1 to the heater unit 240B and
return from the heater unit 240B to the terminal T5. Accord-
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ingly, the first conductive track 241 can transmit the electric
power supplied from the power supply ba to the heater unit
240B.

[0082] The first conductive track 241 includes, in a region
between the main substrate 20 and the heater unit 240B, a
region R1 in a vicinity of the heater unit 240B and a region
R2 located between the region R1 and the main substrate 20.
In a state where the power supply unit 100 is assembled as
shown in FIG. 6, the region R1 is located in front of the
power supply ba and is separated from the power supply ba.
The heater FPC 24 is folded back near a boundary between
the region R1 and the region R2, and the region R2 is located
on a left side of the power supply ba and is disposed in a
vicinity of the power supply ba. The heater FPC 24 is folded
back near a boundary between the region R2 and the
connector region 24B, and the connector region 24B is
located behind the power supply ba and connected to the
heater connector 20B.

[0083] The first conductive track 241 in the heater unit
240B is formed in a meandering pattern including a plurality
of straight portions extending in parallel and a plurality of
arc portions connecting adjacent straight portions. The first
conductive track 241 in the regions R1 and R2 connects the
main substrate 20 and the heater unit 240B, and transmits the
electric power supplied from the power supply ba to the
heater unit 240B.

[0084] A width of the first conductive track 241 varies
depending on a region where the first conductive track 241
is provided. Here, the width of the first conductive track 241
refers to a length in a direction orthogonal to a direction in
which a current flows. Specifically, as shown in FIG. 10, the
width of the first conductive track 241 in the region R2 is
formed to be larger than the width of the first conductive
track 241 in the region R1. Further, the width of the first
conductive track 241 in the region R1 is formed to be larger
than the width of the first conductive track 241 in the heater
unit 240B. The heater FPC 24 in the region R2 is larger in
width than the heater FPC 24 in the region R1 such that the
width of the first conductive track 241 in the region R2 can
be increased.

[0085] Generally, when a thickness of the conductive track
is constant, as the width of the conductive track increases,
the current flows more easily and a resistance value
decreases. Accordingly, the resistance value of the first
conductive track 241 in each region increases in order of the
region R2, the region R1, and the heater unit 240B. Since a
heat generation amount decreases as the resistance value
decreases, the heat generation amount of the first conductive
track 241 in each region increases in order of the region R2,
the region R1, and the heater unit 240B. Accordingly, since
the resistance value increases and the heat generation
amount increases in the heater unit 2408, the heater unit
240B can sufficiently generate heat. Meanwhile, in the
region R1 and the region R2, the resistance value is small
and the heat generation amount is also small, so that a heat
loss can be reduced.

[0086] In a state where the power supply unit 100 is
assembled, the heater FPC 24 is closest to the power supply
ba in the region R2. In other words, a shortest distance
between the region R2 and the power supply ba is smaller
than a shortest distance between the region R1 and the power
supply ba. In the present embodiment, the width of the first
conductive track 241 in the region R2 closest to the power
supply ba is larger than the width of the first conductive track
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241 in the region R1, thereby reducing the heat generation
amount in the region R2. Accordingly, an influence on the
power supply ba caused by the heat generation of the heater
FPC 24 can be reduced and safety can be improved.
[0087] Next, the thermistor mounting portion 240A of the
sheet heater HTR and the second conductive track 242
formed on the heater FPC 24 and the conductive foil 32 of
the sheet heater HTR will be described.

[0088] The thermistor th is mounted on the thermistor
mounting portion 240A. The second conductive track 242 is
provided on the thermistor mounting portion 240A and the
heater FPC 24. Here, the thermistor mounting portion 240A
corresponds to a “mounting portion” in the present inven-
tion.

[0089] Similar to the first conductive track 241, the second
conductive track 242 is formed by etching, coating, or the
like of the conductive foil 32. The second conductive track
242 is provided continuously from the connector region 24B
to the thermistor mounting portion 240A. Further, the sec-
ond conductive track 242 is formed adjacent to the first
conductive track 241 in the heater FPC 24.

[0090] The second conductive track 242 is provided with,
in the thermistor mounting portion 240A, terminals T11 to
T14 to which the first thermistor th1 and the second therm-
istor th2 are connected. A positive terminal of the first
thermistor thl is connected to the terminal T11, and a
negative terminal of the first thermistor th1 is connected to
the terminal T12. A negative terminal of the second therm-
istor th2 is connected to the terminal T13, and a positive
terminal of the second thermistor th2 is connected to the
terminal T14. In the present embodiment, the second con-
ductive track 242 includes a conductive track having one
end connected to the terminal T2 and the other end con-
nected to the terminal T11; a conductive track having one
end connected to the terminal T4 and the other end con-
nected to the terminal T14; and a conductive track having
one end connected to the terminal T3 and the other end
connected in parallel to the terminals T12 and T13. With
such a configuration, the second conductive track 242 is
connected to the MCU 6 via the terminal T2 and the terminal
T4, and the MCU 6 can control the heater unit 240B based
on the temperature of the heater unit 240B detected by the
thermistor th.

[0091] A width of the second conductive track 242 is
constant and is smaller than the width of the first conductive
track 241. This is because the electric power flowing through
the second conductive track 242 is smaller than the electric
power for heating flowing through the first conductive track
241, and the heat generation amount in the second conduc-
tive track 242 is small even when the width of the second
conductive track 242 is smaller than the width of the first
conductive track 241. Since the width of the second con-
ductive track 242 is formed to be smaller than the width of
the first conductive track 241, the first conductive track 241
can be formed to be wide.

[0092] In this way, in the present embodiment, the second
conductive track 242 for mounting the thermistor is formed
on the heater FPC 24 and the conductive foil 32 of the sheet
heater HTR, and the thermistor th is connected to the second
conductive track 242 on the thermistor mounting portion
240A. Accordingly, as compared with a case where the
thermistor th is provided by separately pulling a lead wire
from the main substrate 20, assembling of the power supply
unit 100 can be simplified and the power supply unit 100 can
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be reduced in cost and size. Further, since the second
conductive track 242 is formed separately from the first
conductive track 241 for transmitting the electric power to
the heater unit 240B, the thermistor th can be prevented from
being affected by a fluctuation of a potential of the first
conductive track 241 connected to the heater unit 240B.
Therefore, accuracy of the control using the thermistor th
can be improved, and the safety of the power supply unit 100
can be improved.

[0093] The heater unit 240B and the thermistor mounting
portion 240A are disposed on opposite sides of the heater
FPC 24 in a developed state of the sheet heater HTR as
shown in FIG. 10. As shown in FIG. 6, the thermistor
mounting portion 240A is disposed to overlap an outer
periphery of the heater unit 240B after the heater unit 2408
is wound around the outer periphery 61S of the heat transfer
tube 61. After the sheet heater HTR is wound around the
outer periphery 61S of the heat transfer tube 61, a shrink film
that is not shown is wound around the outer periphery of the
sheet heater HTR, and the sheet heater HTR is fixed to the
outer periphery 618 of the heat transfer tube 61.

[0094] Inthe thermistor mounting portion 240A, as shown
in FIG. 12, the electrical insulator 31 on a front surface side
is peeled off and this portion is insulated by being coated
with a resist 33. The first thermistor th1 is connected to the
second conductive track 242 by soldering at both ends
(portions connected to the terminals T11 and T12) in a
longitudinal direction. Gold plating 34 is applied to solder
portions 36 soldered on the second conductive track 242.
The first thermistor th1 is disposed such that the longitudinal
direction thereof is along an axial direction (upper-lower
direction) of the heat transfer tube 61 in a state where the
sheet heater HTR is wound around the outer periphery 61S
of the heat transfer tube 61. The second thermistor th2 is also
connected to the second conductive track 242 by the same
configuration.

[0095] If the longitudinal direction of the thermistor th is
arranged along a peripheral direction, when the sheet heater
HTR is fixed by the shrink film, the thermistor th is affected
by a curvature, and there is a risk that a large local stress acts
on the solder portions 36 and cause the thermistor th to
break. In the present embodiment, since the longitudinal
direction of the thermistor th is arranged along the axial
direction (upper-lower direction) of the heat transfer tube 61,
the influence of the curvature on the thermistor th can be
reduced, and application of a localized large stress to the
solder portions 36 due to deflection when the shrink film is
mounted can be prevented.

[0096] In this way, the thermistor th is disposed on a front
surface of the thermistor mounting portion 240A. In the
present embodiment, the front surface of the thermistor
mounting portion 240A is configured such that the electrical
insulator 31 on the front surface side is peeled off, but may
be configured such that the second conductive track 242 and
the thermistor th are directly connected. For example, a
through hole for connecting the second conductive track 242
and the thermistor th may be provided in the electrical
insulator 31 on the front surface side without peeling off the
electrical insulator 31 on the front surface side. In addition,
the thermistor th being directly connected to the front
surface of the thermistor mounting portion 240A means
being connected without using a wiring such as a lead wire,
and another layer or a film may be laminated on the
electrical insulator 31 on the front surface side.
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[0097] As shown in FIG. 12, the thermistor mounting
portion 240A is provided with a reinforcing plate 35. The
reinforcing plate 35 is made of a material having higher
rigidity than the electrical insulator 31 and the conductive
foil 32, and is made of, for example, aluminum or stainless
steel. The reinforcing plate 35 is provided on the electrical
insulator 31 on a back surface side. By providing the
reinforcing plate 35 on the thermistor mounting portion
240A, damage to the solder portions 36 due to a binding
force from the shrink film can be prevented.

[0098] The reinforcing plate 35 has a rectangular shape
having a long side and a short side, and is disposed such that
the long side extends along the axial direction of the heat
transfer tube 61. Accordingly, an influence of the curvature
on the reinforcing plate 35 can be reduced, and application
of'a localized large stress to the solder portions 36 due to the
deflection when the shrink film is mounted can be prevented.
The shape of the reinforcing plate 35 is freely set, and the
reinforcing plate 35 may have a shape having neither a long
side nor a short side.

[0099] As shown in FIG. 9, the flow path forming member
19 is provided upstream (below) the heater unit 240B.
Further, since the flow path forming member 19 is made of
a material having a high heat insulating function, the heat of
the heater unit 240B is easily absorbed by the flow path
forming member 19. Therefore, in order to accurately detect
the temperature of the heater unit 240B, the thermistor th is
preferably disposed away from the flow path forming mem-
ber 19. Therefore, the thermistor th mounted on the therm-
istor mounting portion 240A is disposed downstream
(above) a center of the heater unit 240B in a flow direction
(upper-lower direction) of the aerosol from the first cartridge
110 toward the second cartridge 120.

[0100] The above embodiments can be freely combined.
The above embodiments are examples and are not intended
to limit the scope of the invention. The above embodiments
can be implemented in various other forms, and various
omissions, replacements, and modifications can be made
without departing from the gist of the invention. The above
embodiments and modifications thereof are included within
the scope and gist of the invention as well as within the
scope of the invention described in the claims and its
equivalents.

[0101] For example, in the present embodiment, the sheet
heater HTR 1is configured to heat the second cartridge 120
that stores the flavor source, but may be configured to heat
the first cartridge 110 that stores the aerosol source. The
sheet heater HTR may be configured to heat both the first
cartridge 110 and the second cartridge 120. In the present
description, at least the following matters are described. In
[0102] parentheses, corresponding constituent compo-
nents and the like in the above-mentioned embodiment are
indicated, but the present invention is not limited thereto.
[0103] (1) A power supply unit (power supply unit 100)
for an aerosol generating device (aerosol generating device
10) including:

[0104] a power supply (power supply ba);

[0105] afilm heater (sheet heater HTR) including a pair
of electrically insulating bases (electrical insulators 31)
and a conductive foil (conductive foil 32) disposed
between the pair of electrically insulating bases; and

[0106] a temperature detection unit (thermistor th) con-
figured to detect a temperature of the film heater, in
which
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[0107] the film heater includes a heater unit (heater unit
240B) configured to heat at least one of an aerosol
source (first cartridge 110) and a flavor source (second
cartridge 120), and a mounting portion (thermistor
mounting portion 240A) on which the temperature
detection unit is mounted, and

[0108] a first conductive track (first conductive track
241) and a second conductive track (second conductive
track 242) are formed in the conductive foil of the film
heater, the first conductive track being provided on the
heater unit, and the second conductive track being
provided on the mounting portion and connected to the
temperature detection unit are formed.

[0109] According to (1), since the second conductive track
provided on the mounting portion and connected to the
temperature detection unit is formed in the conductive foil of
the film heater, there is no need to separately draw a lead
wire for providing the temperature detection unit. Accord-
ingly, as compared with a case where the temperature
detection unit is provided by separately drawing a lead wire,
assembling of the power supply unit can be simplified.
[0110] (2) The power supply unit for an aerosol generating
device according to (1), in which

[0111] the temperature detection unit is disposed on a
front surface of the mounting portion.

[0112] According to (2), since the temperature detection
unit is disposed on the front surface of the mounting portion,
the temperature detection unit can be directly mounted on
the film heater without using a separate lead wire.

[0113] (3) The power supply unit for an aerosol generating
device according to (1) or (2), further including:

[0114] a tubular accommodating portion (heat transfer
tube 61) configured to accommodate at least one of the
aerosol source and the flavor source, in which

[0115] the heater unit is wound around an outer periph-
ery of the tubular accommodating portion, and

[0116] the mounting portion is disposed overlapping an
outer periphery of the heater unit.

[0117] According to (3), since the mounting portion is
disposed in a manner of overlapping the outer periphery of
the heater unit, a temperature of the heater unit can be
accurately detected.

[0118] (4) The power supply unit for an aerosol generating
device according to (3), in which

[0119] the temperature detection unit is disposed such
that a longitudinal direction thereof is along an axial
direction of the tubular accommodating portion.

[0120] According to (4), since the temperature detection
unit is disposed such that the longitudinal direction thereof
is along the axial direction of the tubular accommodating
portion, as compared with a case where the temperature
detection unit is disposed along a peripheral direction,
bending of the temperature detection unit along the periph-
eral direction is avoided, and a joint portion between the
temperature detection unit and the second conductive track
can be prevented from being damaged.

[0121] (5) The power supply unit for an aerosol generating
device according to (4), in which

[0122] a reinforcing plate (reinforcing plate 35) is pro-
vided on the mounting portion, and

[0123] the reinforcing plate is disposed such that a
longitudinal direction thereof is along the axial direc-
tion of the tubular accommodating portion.
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[0124] According to (5), since the reinforcing plate is
provided on the mounting portion, rigidity of the mounting
portion can be secured, and the joint portion between the
temperature detection unit and the second conductive track
can be prevented from being damaged. Further, since the
reinforcing plate is disposed such that the longitudinal
direction thereof is along the axial direction of the tubular
accommodating portion, an influence of a curvature on the
reinforcing plate can be prevented, and application of a
localized large stress to the joint portion due to deflection
along the peripheral direction can be prevented.

[0125] (6) The power supply unit for an aerosol generating
device according to any one of (3) to (5), in which

[0126] the tubular accommodating portion accommo-
dates a flavor source accommodating portion (second
cartridge 120) configured to accommodate the flavor
source,

[0127] the flavor source accommodating portion is dis-
posed to allow atomized aerosol to pass therethrough,
and

[0128] the temperature detection unit is disposed down-
stream a center of the heater unit in a flow direction of
the aerosol.

[0129] Heat of the heater unit may be absorbed in an
aerosol flow path located upstream the heater unit in the flow
direction of the aerosol. According to (6), since the tem-
perature detection unit is disposed downstream the center of
the heater unit in the flow direction of the aerosol, the
temperature of the heater unit can be accurately detected.

[0130] (7) The power supply unit for an aerosol generating
device according to any one of (1) to (6), in which

[0131] the film heater is formed integrally with a flex-
ible wiring board (heater FPC 24) connected to the
heater unit and the mounting portion.

[0132] According to (7), since the film heater is formed
integrally with the flexible wiring board, the number of
components can be reduced.

[0133] (8) The power supply unit for an aerosol generating
device according to (7), further including:

[0134]

[0135] a power conversion unit (DC/DC converter 11)
configured to convert electric power supplied from the
power supply and a control unit (MCU 6) configured to
control the heater unit based on the temperature
detected by the temperature detection unit are mounted
on the circuit substrate,

a circuit substrate (main substrate 20), in which

[0136] the first conductive track is connected to the
power conversion unit via the flexible wiring board,
and

[0137] the second conductive track is connected to the

control unit via the flexible wiring board.

[0138] According to (8), since the power conversion unit
mounted on the circuit substrate is connected to the first
conductive track, the first conductive track can appropriately
transmit the electric power supplied from the power supply
to the heater unit. Further, since the control unit mounted on
the circuit substrate is connected to the second conductive
track, the temperature of the heater unit can be appropriately
controlled based on temperature information obtained from
the temperature detection unit.

Oct. 3, 2024

[0139] (9) An aerosol generating device including:
[0140] the power supply unit according to any one of
(1) to (8);
[0141] a first cartridge (first cartridge 110) storing the
aerosol source; and
[0142] asecond cartridge (second cartridge 120) storing
the flavor source.
[0143] According to (9), since the second conductive track
provided on the mounting portion and connected to the
temperature detection unit is formed in the conductive foil of
the film heater, there is no need to separately draw a lead
wire for providing the temperature detection unit. Accord-
ingly, as compared with a case where the temperature
detection unit is provided by separately drawing a lead wire,
assembling of the power supply unit can be simplified.
[0144] (10) A film heater (sheet heater HTR) including a
pair of electrically insulating bases (electrical insulators 31)
and a conductive foil (conductive foil 32) disposed between
the pair of electrically insulating bases, the film heater
including:
[0145] a heater unit (heater unit 240B); and
[0146] amounting portion (thermistor mounting portion
240A) on which a temperature detection unit (therm-
istor th) configured to detect a temperature of the heater
unit is mounted, in which
[0147] a first conductive track (first conductive track
241) and a second conductive track (second conductive
track 242) are formed in the conductive foil, the first
conductive track being provided on the heater unit, and
the second conductive track being provided on the
mounting portion and connected to the temperature
detection unit are formed in the conductive foil.
[0148] According to (10), since the second conductive
track provided on the mounting portion and connected to the
temperature detection unit is formed in the conductive foil of
the film heater, there is no need to separately draw a lead
wire for providing the temperature detection unit. Accord-
ingly, as compared with a case where the temperature
detection unit is provided by separately drawing a lead wire,
assembling of the power supply unit can be simplified.
[0149] (11) The film heater according to (10), in which
[0150] a reinforcing plate (reinforcing plate 35) is pro-
vided on the mounting portion.
[0151] According to (11), since the reinforcing plate is
provided on the mounting portion, rigidity of the mounting
portion can be secured, and the joint portion between the
temperature detection unit and the second conductive track
can be prevented from being damaged.

[0152] (12) The film heater according to (10) or (11), in
which
[0153] the film heater is formed integrally with a flex-

ible wiring board (heater FPC 24) connected to the
heater unit and the mounting portion, and
[0154] the heater unit and the mounting portion are
disposed on opposite sides of the flexible wiring board.
[0155] According to (12), since the heater unit and the
mounting portion are disposed on opposite sides of the
flexible wiring board, the mounting portion is disposed in a
manner of overlapping an outer periphery of the heater unit
when the film heater is wound around a heating target.
Accordingly, the temperature detection unit mounted on the
mounting portion can accurately detect the temperature of
the heater unit.
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What is claimed is:

1. A power supply unit for an aerosol generating device,

the power supply unit comprising:

a power supply;

a film heater including a pair of electrically insulating
bases and a conductive foil disposed between the pair
of electrically insulating bases; and

a temperature detection unit configured to detect a tem-
perature of the film heater, wherein

the film heater includes a heater unit configured to heat at
least one of an aerosol source and a flavor source, and
a mounting portion on which the temperature detection
unit is mounted, and

a first conductive track and a second conductive track are
formed in the conductive foil of the film heater, the first
conductive track being provided on the heater unit, and
the second conductive track being provided on the
mounting portion and connected to the temperature
detection unit.

2. The power supply unit for an aerosol generating device

according to claim 1, wherein

the temperature detection unit is disposed on a front
surface of the mounting portion.

3. The power supply unit for an aerosol generating device

according to claim 1, further comprising:

a tubular accommodating portion configured to accom-
modate at least one of the aerosol source and the flavor
source, wherein

the heater unit is wound around an outer periphery of the
tubular accommodating portion, and

the mounting portion is disposed overlapping an outer
periphery of the heater unit.

4. The power supply unit for an aerosol generating device

according to claim 3, wherein

the temperature detection unit is disposed such that a
longitudinal direction thereof'is along an axial direction
of the tubular accommodating portion.

5. The power supply unit for an aerosol generating device

according to claim 4, wherein

a reinforcing plate is provided on the mounting portion,
and

the reinforcing plate is disposed such that a longitudinal
direction thereof is along the axial direction of the
tubular accommodating portion.

6. The power supply unit for an aerosol generating device

according to claim 3, wherein

the tubular accommodating portion accommodates a fla-
vor source accommodating portion configured to
accommodate the flavor source,
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the flavor source accommodating portion is disposed to

allow atomized aerosol to pass therethrough, and

the temperature detection unit is disposed downstream of

a center of the heater unit in a flow direction of the
aerosol.

7. The power supply unit for an acrosol generating device
according to claim 1, wherein

the film heater is formed integrally with a flexible wiring

board connected to the heater unit and the mounting
portion.

8. The power supply unit for an acrosol generating device
according to claim 7, further comprising:

a circuit substrate, wherein

a power conversion unit configured to convert electric

power supplied from the power supply and a control
unit configured to control the heater unit based on the
temperature detected by the temperature detection unit
are mounted on the circuit substrate,

the first conductive track is connected to the power

conversion unit via the flexible wiring board, and

the second conductive track is connected to the control

unit via the flexible wiring board.

9. An aerosol generating device comprising:

the power supply unit according to claim 1;

a first cartridge storing the aerosol source; and

a second cartridge storing the flavor source.

10. A film heater including a pair of electrically insulating
bases and a conductive foil disposed between the pair of
electrically insulating bases, the film heater comprising:

a heater unit; and

a mounting portion on which a temperature detection unit

configured to detect a temperature of the heater unit is
mounted, wherein

a first conductive track and a second conductive track are

formed in the conductive foil, the first conductive track
being provided on the heater unit, and the second
conductive track being provided on the mounting por-
tion and connected to the temperature detection unit.

11. The film heater according to claim 10, wherein

a reinforcing plate is provided on the mounting portion.

12. The film heater according to claim 10, wherein

the film heater is formed integrally with a flexible wiring

board connected to the heater unit and the mounting
portion, and

the heater unit and the mounting portion are disposed on

opposite sides of the flexible wiring board.
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