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ABSTRACT
A power supply unit for an aerosol inhaler includes: a power supply able to

discharge power to a load for generating an aerosol from an aerosol source; a first control
device and a second control device which are configured to control at least one of charging

5 and discharging of the power supply; a circuit board on which the first control device and the
second control device are provided; a first capacitor which is provided on an input side of the
first control device so as to be connected in parallel with the first control device; and a second
capacitor which is provided on an input side of the second control device so as to be
connected in parallel with the second control device, wherein a capacity of the first capacitor

10 is different from a capacity of the second capacitor.
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1
POWER SUPPLY UNIT FOR AEROSOL INHALER

TECHNICAL FIELD
[0001] The present invention relates to a power supply unit for an aerosol inhaler.
BACKGROUND ART
[0002] In Patent Literature 1, a non-combustion type flavor inhaler including an atomizing
unit having a load for atomizing an aerosol source without combustion, and a power supply
unit including a power supply for supplying power to the load is disclosed. In general, a
power supply unit includes not only a power supply but also a connector that can be
electrically connected to an external power supply, and a control device (a control unit, a
charger, and so on) that is configured to control at least one of charging and discharging of the
power supply or that is configured to be able to convert power which is input from the
connector into charging power for the power supply.
[0003] For example, in Patent Literature 2, a power supply unit having a plurality of
capacitors provided on the downstream side from a charger so as to be connected in parallel
with the charger is disclosed. In Patent Literature 3, a power supply unit having a capacitor
provided between a connector and a charger so as to be connected in parallel with the charger
in order to stabilize voltage to be input to the charger is disclosed.
[0004] [Patent Literature 1] WO 2018/163261 Al

[Patent Literature 2] CN 206865186 U

[Patent Literature 3] US 2015/0173124 A1l
[0005] However, in 2 power supply unit having a plurality of control devices on the same
circuit board, it is difficult to appropriately protect the plurality of control devices, and the
areas on the circuit board which capacitors and so on occupy increase. Therefore, the size of
the power supply unit may increase.
[0006] An object of the present invention is to provide a power supply unit for an aerosol
inhaler capable of reducing the areas on a circuit board which capacitors occupy while
appropriately protecting a plurality of control devices.
SUMMARY OF INVENTION
[0007] According to an aspect of the invention, there is provided a power supply unit for an
aerosol inhaler, the power supply unit comprising: a power supply able to discharge power to
a load for generating an aerosol from an aerosol source; a first control device and a second
control device which are configured to control at least one of charging and discharging of the

power supply; a circuit board on which the first control device and the second control device
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are provided; a first capacitor which is provided on an input side of the first control
device so as to be connected in parallel with the first control device; and a second
capacitor which is provided on an input side of the second control device so as to be
connected in parallel with the second control device, wherein a capacity of the first
capacitor is different from a capacity of the second capacitor.
[0008]  According to an aspect of the invention, there is provided a power supply unit
for an aerosol inhaler, the power supply unit comprising: a power supply able to
discharge power to a load for generating an acrosol from an aerosol source; a charger
which is configured to convert power, which is input, into charging power for the power
supply; a microcontroller which is configured to be able to control charging and
discharging of the power supply; a circuit board on which the charger and the
microcontroller are provided; a first capacitor which is provided on an input side of the
charger so as to be connected in parallel with the charger; and a second capacitor which is
provided on an input side of the microcontroller so as to be connected in parallel with the
microcontroller, wherein a capacity of the first capacitor is smaller than a capacity of the
second capacitor.
BRIEF DESCRIPTION OF DRAWINGS
[0009] Fig. | is a perspective view of an aerosol inhaler equipped with a power supply
unit of an embodiment of the present invention.

Fig. 2 is another perspective view of the aerosol inhaler of Fig. 1.

Fig. 3 is a cross-sectional view of the aerosol inhaler of Fig. 1.

Fig. 4 is a perspective view of the power supply unit in the aerosol inhaler of
Fig. 1.

Fig. 5 is an exploded perspective view illustrating the internal configuration of
the power supply unit in the acrosol inhaler of Fig. 1.

Fig. 6 is a block diagram illustrating the main part configuration of the power
supply unit in the aerosol inhaler of Fig. 1.

Fig. 7 is a schematic diagram illustrating the circuit configuration of the power
supply unit in the aerosol inhaler of Fig. 1.

Fig. 8A is a circuit diagram including a zener diode.

Fig. 8B is an explanatory view illustrating the breakdown voltage of the zener
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diode.

Fig. 8C is an explanatory view illustrating pulsation of input voltage for a
charger.

Fig. 8D is an explanatory view illustrating voltage stabilization attributable to

5  the zener diode.

Fig. 9 is an explanatory view illustrating a range of zener diodes suitable as a
second zener diode (or a first zener diode) of the power supply unit in the aerosol inhaler
of Fig. 1.

Fig. 10 is an explanatory view illustrating the operation principle of a

10  smoothing capacitor of the power supply unit in the aerosol inhaler of Fig. 1.

Fig. 11 is a circuit diagram including a low pass filter.
DESCRIPTION OF EMBODIMENTS
[0010] Hereinafter, a power supply unit for an aerosol inhaler according to an
embodiment of the present invention will be described. First of all, an aerosol inhaler

15  equipped with the power supply unit will be described with reference to Fig. 1 to Fig. 3.

CA 3068708 2020-02-19



10

15

20

25

30

[0011] (AEROSOL INHALER)

An aerosol inhaler 1 is a device for inhaling a flavor without combustion, and has a
rod shape extending along a certain direction (hereinafter, referred to as the longitudinal
direction A). The aerosol inhaler 1 includes a power supply unit 10, a first cartridge 20, and
a second cartridge 30 which are arranged in the order along the longitudinal direction A.

The first cartridge 20 can be attached to and detached from the power supply unit 10, and the
second cartridge 30 can be attached to and detached from the first cartridge 20. In other
words, the first cartridge 20 and the second cartridge 30 can be individually replaced.

[0012] (POWER SUPPLY UNIT)

The power supply unit 10 of the present embodiment includes a power supply 12, a
charger 13, a control unit 50, various sensors, and so on inside a cylindrical power supply unit
case 11, as shown in Fig. 3 to Fig. 6. The power supply 12 is a chargeable secondary battery,
an electric double-layer capacitor, or the like, and is preferably a lithium-ion battery.

[0013] On atop part 11a of the power supply unit case 11 positioned on one end side in the
longitudinal direction A (the first cartridge (20) side), a discharging terminal 41 is provided.
The discharging terminal 41 is provided so as to protrude from the top surface of the top part
11a toward the first cartridge 20, and is configured to be able to be electrically connected to a
load 21 of the first cartridge 20.

[0014]  Further, on a part of the top surface of the top part 11a in the vicinity of the
discharging terminal 41, an air supply part 42 for supplying air to the load 21 of the first
cartridge 20 is provided.

[0015] On a bottom part 11b of the power supply unit case 11 positioned on the other end
side in the longitudinal direction (the opposite side to the first cartridge 20), a charging
terminal 43 able to be electrically connected to an external power supply 60 (see Fig. 7)
capable of charging the power supply 12 is provided. The charging terminal 43 is provided
on the side surface of the bottom part 11b, such that at least one of USB terminals, micro USB
terminals, and Lightning (registered as a trade mark) terminals can be connected thereto.
[0016] However, the charging terminal 43 may be a power receiving part able to receive
power from the external power supply 60 in a non-contact manner. In this case, the charging
terminal 43 (the power receiving part) may be composed of a power receiving coil. The
wireless power transfer system may be an electromagnetic induction type, or may be a
magnetic resonance type. Also, the charging terminal 43 may be a power receiving part able

to receive power from the external power supply 60 without any contact point. As another
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4
example, the charging terminal 43 may be configured such that at least one of USB terminals,
micro USB terminals, and Lightning (registered as a trade mark) terminals can be connected
thereto and the above-mentioned power receiving part is included therein.
{0017] In other words, the discharging terminal 41 and the charging terminal 43 are
separately configured, and are disposed apart from each other in the longitudinal direction A.
Therefore, the power supply unit 10 is configured such that in a state where discharging of the
power supply 12 through the discharging terminal 41 is possible, it is possible to electrically
connect the external power supply 60 to the charging terminal 43.  Also, in the power supply
unit 10, in a state where the charging terminal 43 and the external power supply 60 are
electrically connected, if an aerosol generation request is detected, it is prohibited to perform
charging and discharging of the power supply 12 at the same time.
[0018]  Also, on the side surface of the top part 11a of the power supply unit case 11, an
operation unit 14 which the user can operate is provided so as to face the opposite side to the
charging terminal 43. More specifically, the operation unit 14 and the charging terminal 43
are symmetric with respect to the point of intersection of a straight line connecting the
operation unit 14 and the charging terminal 43 and the center line L of the power supply unit
10 in the longitudinal direction A. The operation unit 14 is composed of a button type
switch, a touch panel, or the like, and is used to activate and shut off the control unit 50 and
various sensors and perform other operations according to the intention of a user to use. In
the vicinity of the operation unit 14, the control unit 50 and an inhalation sensor 15 for
detecting puff actions are provided.
[0019]  The charger 13 controls charging power to be input from the charging terminal 43 to
the power supply 12. The charger 13 is configured with a charging IC including a converter
for converting direct current, which is applied from an inverter 61 or the like provided for
converting alternating current into direct current on a charging cable which is connected to the
charging terminal 43, into direct current having a different magnitude, a voltmeter, an
ammeter, a processor, and so on.
[0020] The control unit 50 is connected to the charger 13, the operation unit 14, various
sensor devices such as the inhalation sensor 15 for detecting puff (inhalation) actions, a
voltage sensor 16 for measuring the voltage of the power supply 12, and so on, and a memory
18 for storing the number of puff actions, the time for which power has been applied to the
load 21, and so on, as shown in Fig. 6, and performs a variety of control on the aerosol inhaler

1. The inhalation sensor 15 may be compose of a capacitor microphone, a pressure sensor,
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5
or the like. The control unit 50 is specifically a processor (a micro controller unit (MCU)).
The structure of this processor is more specifically an electric circuit configured by
combining circuit elements such as semiconductor elements and so on. The details of the
control unit 50 will be described below.
[0021] Also, in the power supply unit case 11, an air intake (not shown in the drawings) for
taking in air is formed. The air intake may be formed around the operation unit 14, or may
be formed around the charging terminal 43,
[0022] (FIRST CARTRIDGE)

As shown in Fig. 3, the first cartridge 20 includes a reservoir 23 for storing an
aerosol source 22, the electric load 21 for atomizing the aerosol source 22, a wick 24 for
drawing the aerosol source from the reservoir 23 toward the load 21, an aerosol channel 25
for an aerosol generated by atomizing the aerosol source 22 to flow toward the second
cartridge 30, and an end cap 26 for storing a part of the second cartridge 30, inside a
cylindrical cartridge case 27.

[0023]  The reservoir 23 is formed so as to surround the acrosol channel 25, and holds the
aerosol source 22. In the reservoir 23, a porous member such as a resin web or cotton may
be stored, and the porous member may be impregnated with the aerosol source 22. The
aerosol source 22 includes a liquid such as glycerin, propylene glycol, or water.

[0024] The wick 24 is a liquid holding member for drawing the aerosol source 22 from the
reservoir 23 toward the load 21 using capillarity, and is configured with, for example, glass
fiber, a porous ceramic, or the like.

[0025] The load 21 atomizes the aerosol source 22, without combustion, by power which is
supplied from the power supply 12 through the discharging terminal 41. The load 21 is
configured with a heating wire wound with a predetermined pitch (a coil). However, the
load 21 needs only to be an element capable of atomizing the aerosol source 22, thereby
generating an aerosol, and is, for example, a heat generating element or an ultrasonic wave
generator. Examples of the heat generating element include a heating resistor, a ceramic
heater, an induction heating type heater, and so on.

[0026] The aerosol channel 25 is provided on the downstream side of the load 21 on the
center line L of the power supply unit 10.

[0027] The end cap 26 includes a cartridge storage part 26a for storing a part of the second
cartridge 30, and a connecting passage 26b for connecting the aerosol channel 25 and the

cartridge storage part 26a.
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[0028] (SECOND CARTRIDGE)

The second cartridge 30 holds a flavor source 31.  An end part of the second
cartridge 30 on the first cartridge (20) side is stored in the cartridge storage part 26a provided
in the end cap 26 of the first cartridge 20, so as to be able to be removed. Another end part
of the second cartridge 30 on the opposite side to the first cartridge (20) side is configured as
an inhalation port 32 for the user. However, the inhalation port 32 does not necessarily need
to be configured integrally with the second cartridge 30 so as not to be separable from the
second cartridge, and may be configured to be able to be attached to and detached from the
second cartridge 30. If the inhalation port 32 is configured separately from the power supply
unit 10 and the first cartridge 20 as described above, it is possible to keep the inhalation port
32 sanitary.

[0029] The second cartridge 30 adds a flavor to the aerosol generated by atomizing the
aerosol source 22 by the load 21, by passing the acrosol through the flavor source 31. Asa
raw material piece which constitutes the flavor source, a compact made by forming shredded
tobacco or a tobacco raw material into a grain shape can be used. The flavor source 31 may
be configured with plants (such as mint, herbal medicines, and herbs) other than tobacco. To
the flavor source 31, a flavoring agent such as menthol may be added.

[0030] The aerosol inhaler 1 of the present embodiment can generate an aerosol containing
the flavor by the aerosol source 22, the flavor source 31, and the load 21. In other words, the
aerosol source 22 and the flavor source 31 can be referred to as an aerosol generation source
for generating an aerosol.

[0031] The configuration of the aerosol generation source which can be used in the aerosol
inhaler 1 is not limited to the configuration in which the aerosol source 22 and the flavor
source 31 are configured separately, and may be a configuration in which the aerosol source
22 and the flavor source 31 are formed integrally, a configuration in which the flavor source
31 is omitted and the aerosol source 22 contains a substance which can be contained in the
flavor source 31, a configuration in which the aerosol source 22 contains a medical substance
or the like instead of the flavor source 31, or the like.

[0032] 1In the aerosol inhaler 1 configured as described above, as shown by an arrow B in
Fig. 3, air entering from the intake (not shown in the drawings) formed in the power supply
unit case 11 passes through the air supply part 42, and passes near the load 21 of the first
cartridge 20. The load 21 atomizes the aerosol source 22 drawn from the reservoir 23 by the

wick 24. The aerosol generated by atomizing flows through the aerosol channel 25 together
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7
with the air entering from the intake, and is supplied to the second cartridge 30 through the
connecting passage 26b. The aerosol supplied to the second cartridge 30 passes through the
flavor source 31, whereby the flavor is added, and is supplied to the inhalation port 32.
[0033] Also, in the aerosol inhaler 1, the notifying unit 45 for notifying a variety of
information is provided (see Fig. 6). The notifying unit 45 may be configured with a light
emitting element, or may be configured with a vibrating element, or may be configured with a
sound output element.  Alternatively, the notifying unit 45 may be a combination of two or
more elements of light emitting elements, vibrating elements, and sound output elements.
The notifying unit 45 may be provided in any one of the power supply unit 10, the first
cartridge 20, and the second cartridge 30; however, it is preferable that the notifying unit be
provided in the power supply unit 10. For example, the area around the operation unit 14 is
configured to have translucency to permit light which is emiited by light emitting elements
such as LEDs to pass through.
[0034] (ELECTRIC CIRCUIT)

Now, the electric circuit of the power supply unit 10 will be described with
reference to Fig. 7.

The power supply unit 10 includes the power supply 12, a positive electrode side
discharging terminal 41a and a negative electrode side discharging terminal 41b which
constitute the discharging terminal 41, a positive electrode side charging terminal 43a and a
negative electrode side charging terminal 43b which constitute the charging terminal 43, the
control unit 50 which is connected between the positive electrode side of the power supply 12
and the positive electrode side discharging terminal 41a and between the negative electrode
side of the power supply 12 and the negative electrode side discharging terminal 41b, the

charger 13 which is disposed on the power transmission path between the charging terminal

- 43 and the power supply 12, a switch 19 which is disposed on the power transmission path

between the power supply 12 and the discharging terminal 41, and a first zener diode 71, a
second zener diode 72, a resistor 73, a first capacitor 74, and a second capacitor 75 to be
described below. The switch 19 is configured with, for example, a MOSFET, and is turned
on and off according to gate voltage which is adjusted by the control unit 50.
[0035] (CONTROL UNIT)

As shown in Fig. 6, the control unit 50 includes an aerosol generation request
detecting unit 51, an operation detecting unit 52, a power control unit 53, and a notification

control unit 54.
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8
[0036] The aerosol generation request detecting unit 51 detects a request for aerosol
generation based on the output result of the inhalation sensor 15. The inhalation sensor 15 is
configured to output the value of a variation in the pressure in the power supply unit 10
caused by inhalation of the user through the inhalation port 32. The inhalation sensor 15 is,
for example, a pressure sensor for outputting an output value (for example, a voltage value or
a current value) according to the atmospheric pressure which varies according to the flow rate
of air which is sucked from the intake (not shown in the drawings) toward the inhalation port
32 (i.e. a puff action of the user).
[0037] The operation detecting unit 52 detects operations which are performed on the
operation unit 14 by the user.
[0038] The notification control unit 54 controls the notifying unit 45 such that the notifying
unit notifies a variety of information. For example, the notification control unit 54 controls
the notifying unit 45 in response to detection of the timing to replace the second cartridge 30,
such that the notifying unit notifies the timing to replace the second cartridge 30. The
notification control unit 54 notifies the timing to replace the second cartridge 30, based on the
number of puff actions or the cumulative time for which power has been supplied to the load
21, stored in the memory 18. The notification control unit 54 is not limited to notification of
the timing to replace the second cartridge 30, and may notify the timing to replace the first
cartridge 20, the timing to replace the power supply 12, the timing to charge the power supply
12, and so on.
[0039] The power control unit 53 controls discharging of the power supply 12 through the
discharging terminal 41 by switching on and off the switch 19, if the aerosol generation
request detecting unit 51 detects the request for aerosol generation.
[0040] The power control unit 53 performs control such that the amount of aerosol which is
generated by atomizing the aerosol source by the load 21 falls in a desired range, i.e. such that
the amount of power which is supplied from the power supply 12 to the load 21 fallsina
predetermined range. Specifically, the power control unit 53 controls switching on and off
of the switch 19 by, for example, PWM (Pulse Width Modulation) control. Alternatively, the
power control unit 53 may control switching on and off of the switch 19 by PFM (Pulse
Frequency Modulation) control.
[0041]  After supply of power to the load 21 starts, if a predetermined period passes, the
power control unit 53 stops supply of power from the power supply 12 to the load 21. In

other words, even while the user is actually performing a puff action, if the puff period
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exceeds a certain period, the power control unit 53 stops supply of power from the power
supply 12 to the load 21.  The certain period is determined to suppress variation in user's
puff period. The power control unit 53 controls the on/off duty ratio of the switch 19 for one
puff action, according to the amount of power stored in the power supply 12. For example,
the power control unit 53 controls the interval between ON periods in which power is
supplied from the power supply 12 to the load 21 (the pulse interval) and controls the length
of each ON period in which power is supplied from the power supply 12 to the load 21 (the
pulse width).
[0042]  Also, the power control unit 53 detects an electric connection between the charging
terminal 43 and the external power supply 60, and controls charging of the power supply 12
through the charger 13.
[0043] (BOARD CONFIGURATION)

As shown in Fig. 5 and Fig. 7, the power supply unit 10 includes a first circuit board
76 on which the charging terminal 43, the second zener diode 72, and the resistor 73 are
provided, a second circuit board 77 on which the control unit 50, the charger 13, the switch
19, the first zener diode 71, the first capacitor 74, the second capacitor 75, the operation unit
14, and the inhalation sensor 15 are provided, and a conductive member 78 which electrically
connects the first circuit board 76 and the second circuit board 77. The conductive member
78 is a part of a conductor which electrically connects the charging terminal 43 and the
charger 13, and the conductive member 78 of the present embodiment is configured with a
flexible circuit board; however, it may be configured with a conductive wire.
[0044]  As shown in Fig. 5, the first circuit board 76 and the second circuit board 77 are
disposed apart from each other. Specifically, on one end side of the power supply 12 in the
longitudinal direction (the longitudinal direction A), the first circuit board 76 is provided, and
on the other end side of the power supply 12 in the longitudinal direction (the longitudinal
direction A), the second circuit board 77 is provided, and the first circuit board 76 and the
second circuit board 77 are electrically connected through the conductive member 78
extending in the longitudinal direction of the power supply 12 along the periphery of the
power supply 12.  Alternatively, on one end side of the power supply 12 in the width
direction (the direction perpendicular to the longitudinal direction A), the first circuit board 76
may be provided, and on the other end side of the power supply 12 in the width direction, the
second circuit board 77 may be provided.

[0045] (FIRST ZENER DIODE)
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The first zener diode 71 is provided between the charging terminal 43 and the
charger 13 so as to be connected in parallel with the charger 13. According to this first zener
diode 71, it is possible to stabilize voltage to be input to the charger 13. In other words, as
shown in Fig. 8B, the zener diode has a small breakdown voltage Vap at which current
flowing in the backward direction suddenly increases (the backward current prevention action
which the diode originally has is lost). Therefore, the zener diode is likely to break down.
In this case, as shown in Fig. 8A, the voltage between both ends of the zener diode is fixed at
Vap, and the relation of Vout (Output Voltage) = Vap is established. Therefore, even though
input voltage Vin pulsates as shown in Fig. 8C, stable output voltage Vout without pulsation
as shown in Fig. 8D is obtained.
[0046] Also, in a circuit shown in Fig. 8A, it should be noted that in the case where voltage
which is applied between both ends of the zener diode is lower than the breakdown voltage,
the output voltage Vout becomes equal to the input voltage Vin.
[0047] The first zener diode 71 is connected closer to the input terminal of the charger 13
than to the output terminal of the charging terminal 43. According to this first zener diode
71, in addition to stabilization of voltage which is supplied from the charging terminal 43, it is
possible to eliminate pulsation of the voltage attributable to an L (reactance) component
ineluctably existing between the charging terminal 43 and the charger 13, thereby
appropriately protecting the charger 13. This ineluctably existing I. component is caused by,
for example, the conductive member 78 and the resistor 73.
[0048]  As described above, the first zener diode 71 is provided on the second circuit board
77. In other words, since the charging terminal 43 and the charger 13 are provided on the
different circuit boards 76 and 77, the degree of freedom in laying out individual components
in the power supply unit 10 is high.  Also, since the first zener diode 71 is provided on the
second circuit board 77 where the charger 13 is provided, it is possible to dispose the first
zener diode 71 close to the charger 13. However, the first zener diode 71 may be provided
on the downstream side of the conductive member 78 in the flow direction of power which is
input from the charging terminal 43, not on the second circuit board 77. Even in this case, it
is possible to dispose the first zener diode 71 close to the charger 13. If the first zener diode
is disposed close to the charger 13 as described above, it is possible to input voltage stabilized
by eliminating pulsation by the first zener diode 71, to the charger 13.
[0049]  The first zener diode 71 is directly connected to a bus 79 which electrically

connects the charging terminal 43 and the charger 13. In other words, since the first zener
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11
diode 71 is connected without a switch such as a transistor interposed therebetween, it is

possible to avoid an increase in the size of the structure around the first zener diode 71.

_Furthermore, in the aerosol inhaler 1, since large current and high voltage are not handled,

even if the first zener diode 71 is not connected to a switch such as a transistor, it is possible
to sufficiently stabilize voltage.
[0050] (SECOND ZENER DIODE)

The second zener diode 72 is provided between the charging terminal 43 and the
first zener diode 71 so as to be connected in parallel with the first zener diode 71. According
to this configuration, while fluctuations in voltage which is input from the external power
supply are eliminated by the second zener diode 72, pulsation of the voltage attributable to the
L component ineluctably existing between the charging terminal 43 and the charger 13 is
eliminated by the first zener diode 71. Therefore, it is possible to more surely protect the
charger 13. Also, since different roles are assigned to the first zener diode 71 and the second
zener diode 72, it is possible to restrain the sizes and costs of the zener diodes from
increasing. Furthermore, it is possible to restrain heat generation from being concentrated in
one zener diode. Moreover, since the L component responds to change in voltage or current
over time, fluctuations in voltage which is input from the external power supply are
eliminated by the second zener diode 72 disposed immediately before the place where the L
component occurs. Therefore, it is possible to apply stabler voltage to the charger 13.

[0051] As described above, the second zener diode 72 is provided on the first circuit board
76, and the first zener diode 71 is provided on the second circuit board 77 apart from the first
circuit board 76. However, the second zener diode 72 may be provided on the upstream side
of the conductive member 78 in the flow direction of power which is input from the charging
terminal 43, and the first zener diode 71 may be provided on the downstream side of the
conductive member 78 in the flow direction of power which is input from the charging
terminal 43.

[0052] The first zener diode 71 and the second zener diode 72 are configured with identical
components. In this case, component management becomes easy, and it is possible to reduce
the costs of the zener diodes.

[0053] (ZENER VOLTAGE)

Now, a range (a zener voltage range) of zener diodes suitable as the second zener
diode 72 and the first zener diode 71 will be described with reference to Fig. 9. The zener

voltage of a general zener diode is defined as a range which is defined by a minimum value
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12
and a maximum value, not as a certain specific value. In the following description, the
second zener diode 72 will be described as an example.
[0054] The maximum value of the zener voltage of the second zener diode 72 is lower than
the maximum operation guarantee voltage (for example, 6.45 V) of the charger 13.
According to this configuration, it is possible to avoid voltage equal to or higher than the
maximum operation guarantee voltage from being input to the charger 13, and it is possible to
stably input voltage lower than the maximum operation guarantee voltage.
[0055] The minimum value of the zener voltage of the second zener diode 72 is higher than
the minimum operation guarantee voltage (for example, 4.45 V) of the charger 13.
According to this configuration, is possibie to avoid voltage lower than the minimum
operation guarantee voltage from being input to the charger 13, and it is possible to stably
input voltage equal to or higher than the minimum operation guarantee voltage.
[0056] A value which is obtained by subtracting the maximum value of the zener voltage of
the second zener diode 72 from the maximum operation guarantee voltage of the charger 13 is
smaller than a value which is obtained by subtracting the minimum operation guarantee
voltage of the charger 13 from the minimum value of the zener voltage of the second zener
diode 72. According to this configuration, it is possible to lower the frequency at which the
second zener diode 72 breaks down. Therefore, it is possible to suppress heat generation of
the second zener diode 72, and it is possible to extend the life of the second zener diode 72.
[0057]  Actually, the resistance values of general zener diodes and currents which flow
through the zener dicdes in the breakdown state are not small. Therefore, it is preferable that
heat generation of zener diodes in the breakdown state should be suppressed.  Also, in the
case where voltage to be input to the charger 13 is lower than the maximum operation
guarantee voltage of the charger 13, stabilization of the voltage by the zener diode is not
essential.
[0058] The rated value of voltage which can be supplied from the charging terminal 43 (for
example, 5.0 V) is higher than the minimum operation guarantee voltage of the charger 13,
and the minimum value of the zener voltage of the second zener diode 72 is higher than the
rated value of voltage which can be supplied from the charging terminal 43 (the rated
voltage). According to this configuration, the second zener diode 72 never breaks down.
Therefore, it is possible to efficiently use the second zener diode 72 with respect to voltage
which is supplied from the charging terminal 43.

[0059] A value which is obtained by subtracting the maximum value of the zener voltage of
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the second zener diode 72 from the maximum operation guarantee voltage of the charger 13 is
smaller than a value which is obtained by the rated value of voltage which can be supplied
from the charging terminal 43 from the minimum value of the zener voltage of the second
zener diode 72.  According to this configuration, it is possible to lower the frequency at
which the second zener diode 72 breaks down. Therefore, it is possible to suppress heat
generation of the second zener diode 72, and it is possible to extend the life of the second
zener diode 72.
[0060] For each of components (Z1 to Z5 of Fig. 9) for zener diodes, a minimum value for
zener voltage and a maximum value for zener voltage are determined. Therefore, a zener
diode having the above-mentioned zener voltage range is selected. Therefore, as the second
zener diode 72 and the first zener diode 71, the components Z2 to Z4 are preferable, and the
component Z2 is most preferable. In the second zener diode 72 and the first zener diode 71,
identical components may be used, or different components may be used.
[0061] In the above-described embodiment, in order to stabilize voltage to be input to the
charger 13, the second zener diode 72 is used. However, in order to stabilize voltage to be
input to the control unit 50, another zener diode may be used. Since the control unit 50 also
has a maximum operation guarantee voltage and a minimum operation guarantee voltage
similarly to the charger 13, it is possible to use zener diodes having appropriate zener voltage
ranges based on them.
[0062] (RESISTOR)

The resistor 73 is provided between the first zener diode 71 and the second zener
diode 72 so as to be connected in series with the first zener diode 71 and the second zener
diode 72.  According to this configuration, since voltage is dropped by the resistor 73, it is
possible to prevent high voltage from being input to the charger 13. - Furthermore, since
voltage equal to or higher than the zener voltage is unlikely to be applied to the first zener
diode 71, it is possible to suppress heat generation of the first zener diode 71.

[0063] The resistor 73 is connected on the upstream side from the conductive member 78
in the flow direction of power which is input from the charging terminal 43. Specifically,
the resistor 73 is provided on the first circuit board 76 apart from the second circuit board 77
on which the charger 13 is provided. According to this configuration, it is possible to
separate the resistor 73 which is a heat generating element from the charger 13.

[0064] (FIRST CAPACITOR)

The first capacitor 74 is provided between the charging terminal 43 and the charger
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13 so as to be connected in parallel with the charger 13. According to this configuration, it
is possible to make the first capacitor 74 function as a smoothing capacitor to stabilize voltage
to be input to the charger 13.  Also, the first capacitor 74 is connected to the conductor so as
to be closer to the charger 13 than to the charging terminal 43.  Therefore, it is possible to
further stabilize voltage to be input to the charger 13.
[0065] Since the resistance component of the conductor electrically connecting the
charging terminal 43 and the charger 13 and the first capacitor 74 constitute a low pass filter,
it is possible to restrain high-frequency noise from being input to the charger 13. Also, since
the first capacitor 74 is provided between the first zener diode 71 and the charger 13 so as to
be connected in parallel with the charger 13, minor changes in voltage which cannot be
eliminated by the first zener diode are smoothed by the first capacitor 74. Therefore, it is
possible to input stabler voltage to the charger 13.  Also, in the case of using the above-
described resistor 73, the resistor 73 also constitutes a part of the low pass filter.
[0066] Therefore, as shown in Fig. 10, the smoothing capacitor smoothes ripple
components (pulsation components) included in input voltage Vin, using the charging action
and discharging action of the capacitor, thereby stabilizing output voltage Vout. Also, the
low pass filter is a filter which is composed of a capacitor (C) and a resistance component (R),
as shown in Fig. 11, and removes high-frequency noise, and passes low-frequency noise.
The cutoff frequency f of the low pass filter (the maximum frequency of frequencies which
the low pass filter passes) is expressed as the following formula.

f=1/2nRC
[0067] In order to reduce the area on the circuit board which the first capacitor 74 occupies,
it is preferable to reduce the capacity (size) of the first capacitor within such a range that the
first capacitor can eliminate ripple components. However, if the capacity of the first
capacitor 74 is reduced, the cutoff frequency becomes higher. Therefore, there is a
possibility that the first cartridge cannot exhibit sufficient noise removal performance. For
this reason, in the power supply unit 10 of the present embodiment, while the capacity of the
first capacitor 74 is set to be small, the resistance component is set to be large. ‘As aresult,
the cutoff frequency is suppressed so as to be low, and necessary noise removal performance
is secured. Hereinafter, configurations for setting the resistance component to be large will
be listed.
[0068]  As described above, the first capacitor 74 is provided on the second circuit board

77, together with the charger 13. The second circuit board 77 is apart from the first circuit
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board 76 on which the charging terminal 43 is provided, and is electrically connected to the
first circuit board 76 through the conductive member 78. In other words, on the upstream
side of the first capacitor 74, the conductive member 78 exists, and the cutoff frequency
becomes low due to the resistance component of the conductive member 78. Therefore, it is
possible to improve noise removal performance.
[0069] As described above, the first circuit board 76 is provided on one end side of the
power supply 12 in the longitudinal direction (or the width direction), and the second circuit
board 77 is provided on the other end side of the power supply 12 in the longitudinal direction
(or the width direction). In other words, the first circuit board 76 and the second circuit
board 77 are provided on the opposite sides of the power supply 12 in the longitudinal
direction (or the width direction). Therefore, it is possible to secure the length of the
conductive member 78.  As a result, it is possible to increase the resistance component of the
conductive member 78, thereby lowering the cutoff frequency. In other words, it is possible
to widen the frequency band of removable noise.
[0070]  On the input side of the first capacitor 74, i.e. on the conductor between the first
capacitor 74 and the charging terminal 43, the above-mentioned resistor 73 is provided. The
resistance component of the resistor 73 lowers the cutoff frequency. Therefore, it is possible
to improve noise removal performance. Also, since the resistor 73 drops voltage, it is
possible to restrain high voltage from being input to the charger 13. Also, since the resistor
73 is provided on the first circuit board 76, it is possible to decrease the amount of heat
generation of the second circuit board 77 on which the charger 13 and the control unit 50 are
provided.
[0071] According to the above-described configuration, the resistance component is set to
be large. Therefore, it is possible to suppress the cutoff frequency so as to be low, and
secure necessary noise removal performance.
[0072]  The capacity of the first capacitor 74 can be set to 1 pF or less. According to this
configuration, by selecting a capacitor having sufficient capacity required for the power
supply unit 10 for the aerosol inhaler, it is possible to avoid the size of the power supply unit
10 from increasing.
[0073]  Also, it is preferable that the capacity of the first capacitor 74 should be 0.1 pF or
less. According to this configuration, it is possible to reduce the size of the power supply
unit 10 while selecting a capacitor having sufficient capacity required for the power supply

unit 10 for the aerosol inhaler.
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[0074] (SECOND CAPACITOR)

The second capacitor 75 is connected on the input side of the control unit 50, in
parallel with the control unit 50. According to this configuration, by making the second
capacitor 75 function as a smoothing capacitor, it is possible to stabilize voltage to be input to
the control unit 50. Similarly to the first capacitor 74, the second capacitor 75 also is
connected to the conductor so as to be closer to the control unit 50 than to the charging
terminal 43. Therefore, it is possible to further stabilize voltage to be input to the control
unit 50.

[0075] The capacity of the second capacitor 75 is different from the capacity of the first
capacitor 74. In other words, since objects (the charger 13 and the control unit 50) which the
first capacitor 74 and the second capacitor 75 should protect are different, by selecting
capacitors having appropriate capacities according to the objects to be protected, it is possible
to reduce the areas on the board which the capacitors occupy.

[0076] The maximum operation guarantee voltage of the charger 13 (for example, 6.45 V)
is higher than the maximum operation guarantee voltage of the control unit 50 (for example,
5.5V). For this reason, as the second capacitor 75, a capacitor having a capacity larger than
that of the first capacitor 74 is selected. As described above, the capacity of the second
capacitor 75 which is provided on the input side of the control unit 50 having low withstand
voltage performance is set to be larger than the capacity of the first capacitor 74 which is
provided on the input side of the charger 13. Therefore, it is possible to more surely protect
the control unit 50 inferior in withstand voltage performance.

[0077] The charger 13 is configured to be able to control charging of the power supply 12,
and operate only during charging of the power supply 12, and the control unit 50 is configured
to operate during charging of the power supply 12 and during discharging of the power
supply. Therefore, as the second capacitor 75, a capacitor having a capability larger than that
of the first capacitor 74 is selected. As described above, the capacity of the second capacitor
75 which is provided on the input side of the control unit 50 which operations during charging
of the power supply 12 and during discharging is set to be larger than the capacity of the first
capacitor 74 which is provided on the input side of the charger 13 which operates only during
charging. Therefore, it is possible to more surely protect the important control unit 50 to be
frequently used.

[0078] The control cycle (operation clock) of the charger 13 is longer than the control cycle

of the control unit 50. For this reason, as the second capacitor 75, a capacitor having a
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capacity larger than that of the first capacitor 74 is selected. ~As described above, the
capacity of the second capacitor 75 which is provided on the input side of the control unit 50
having the short control cycle is set to be larger than the capacity of the first capacitor 74
which is provided on the input side of the charger 13 having the long control cycle.
Therefore, it is possible to more surely protect the control unit 50 having high performance.
[0079]  The control unit 50 is electrically connected to the operation unit 14 which the user
can operate, and the inhalation sensor 15 for detecting inhaling actions of the user.  For this
reason, as the second capacitor 75, a capacitor having a capacity larger than that of the first
capacitor 74 is selected. According to this configuration, since the capacity of the second
capacitor 75 which is provided on the input side of the control unit 50 which is electrically
connected to the operation unit 14 and the inhalation sensor 15 is set to be larger than that of
the first capacitor 74, it is possible to more surely protect the control unit 50 likely to be
influenced by electrostatic noise entering through the operation unit 14 and the inhalation
sensor 15.
[0080]  On the input side of the first capacitor 74, the first zener diode 71 is provided so as
to be connected in parallel with the first capacitor 74. Therefore, even if the capacity of the
first capacitor 74 is set to be smaller than the capacity of the second capacitor 75, it is possible
to protect the charger 13 by the voltage stabilization action of the first zener diode 71.
[0081] It is preferable that the capacity of the second capacitor 75 should be 10 times to
100 times the capacity of the first capacitor 74. For example, the capacity of the first
capacitor 74 is set to 0.1 uF, and the capacity of the second capacitor 75 is setto 10 pF. As
described above, capacitors having appropriate capacities according to objects to be protected
are mounted. Therefore, it is possible to reduce the areas on the board which the capacitors
occupy while protecting the objects.
[0082] (LAYOUT ON SECOND CIRCUIT BOARD)

As shown in Fig. 3 and Fig. 5, the operation unit 14 and the inhalation sensor 15 are
provided on the second circuit board 77.  Electrostatic noise such as static electricity
entering through the operation unit 14 and the inhalation sensor 15 is smoothed by the
capacitors 74 and 75 which are provided on the second circuit board 77.

[0083] The second circuit board 77 has a first main surface 77a, and a second main surface
77b which is the back of the first main surface 77a, and the operation unit 14 is provided on
the first main surface 77a, and the inhalation sensor 15 is provided on the second main surface

77b.  As described above, the operation unit 14 and the inhalation sensor 15 are provided on
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the different surfaces of the second circuit board 77. Therefore, it is possible to restrain
electrostatic noise entering through the operation unit 14 and electrostatic noise entering
through the inhalation sensor 15 from being superimposed to form large noise.
[0084] The capacitors 74 and 75 are provided on the second main surface 77b of the
second circuit board 77.  In other words, the second main surface 77b is a circuit mounting
surface. As described above, the capacitors 74 and 75 and the operation unit 14 are provided
on the different surfaces of the second circuit board 77. Therefore, it is possible to secure a
space for the capacitors 74 and 75 to be disposed.
[0085] The operation unit 14 is required to be exposed from the surface of the power
supply unit 10 because of its role, so it is likely to become an electrostatic noise entry route.
Electrostatic noise is received by the first main surface 77a, not directly by the second main
surface 77b on which the capacitors 74 and 75 are provided. Therefore, it is possible to
restrain electrostatic noise from reaching the second main surface 77b. Therefore, capacitors
having large capacities are unnecessary. Therefore, it is possible to reduce the areas on the
board which capacitors occupy.
[0086] However, the present invention is not limited to the above-described embodiment,
and modifications, improvements, etc. can be made properly.
[0087] In this specification, at least the following inventions (1) to (8) are disclosed.
Moreover, although the corresponding constituent elements and the like in the embodiments
described above are shown in parentheses, it is not limited thereto.
[0088] (1) A power supply unit (the power supply unit 10) for an aerosol inhaler (the
aerosol inhaler 1), the power supply unit comprising:

a power supply (the power supply 12) able to discharge power to a load (the load
21) for generating an aerosol from an aerosol source (the aerosol source 22);

a first control device (the charger 13) and a second control device (the control unit
50) which are configured to control at least one of charging and discharging of the power
supply;

a circuit board (the second circuit board 77) on which the first control device and
the second control device are provided,

a first capacitor (the first capacitor 74) which is provided on an input side of the
first control device so as to be connected in parallel with the first control device; and

a second capacitor (the second capacitor 75) which is provided on an input side of

the second control device so as to be connected in parallel with the second control device,
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wherein a capacity of the first capacitor is different from a capacity of the second
capacitor.
[0089] According to (1), since the capacity of the first capacitor which is provided on the
input side of the first control device so as to be connected in parallel with the first control
device and the capacity of the second capacitor which is provided on the input side of the
second control device so as to be connected in parallel with the second control device are set
to be different, it is possible to mount capacitors having appropriate capacities according to
the control devices required to be protected, and it is possible to reduce the areas on the board
which the capacitors occupy.
[0090] (2) The power supply unit according to (1), wherein

a maximum operation guarantee voltage of the first control device is higher than a
maximum operation guarantee voltage of the second control device, and

the capacity of the first capacitor is smaller than the capacity of the second
capacitor.
[0091] According to (2), since the capacity of the first capacitor which is provided on the
input side of the first control device is set to be smaller than the capacity of the second
capacitor which is provided on the input side of the second control device having low
withstand voltage performance, it is possible to more surely protect the control device inferior
in withstand voltage performance.
[0092]  (3) The power supply unit according to (1), wherein

the first control device is configured to be able to control the charging of the power
supply and operate only during the charging of the power supply,

the second control device is configured to operate during the charging of the power
supply and during the discharging of the power supply, and

the capacity of the first capacitor is smaller than the capacity of the second
capacitor.
[0093] According to (3), since the capacity of the first capacitor which is provided on the
input side of the first control device configured to operate only during the charging is set to be
smaller than the capacity of the second capacitor which is provided on the input side of the
second control device configured to operate during the charging of the power supply and
during the discharging of the power supply, it is possible to more surely protect the important
control device to be frequently used.

[0094]  (4) The power supply unit according to (1), wherein
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a control cycle of the first control device is longer than a control cycle of the second
control device, and

the capacity of the first capacitor is smaller than the capacity of the second
capacitor.
[0095] According to (4), since the capacity of the first capacitor which is provided on the
input side of the first control device having a long control cycle is set to be smaller than the
capacity of the second capacitor which is provided on the input side of the second control
device having a short control cycle, it is possible to more surely protect the control device
having high performance.
[0096] (5) The power supply unit according to any one of (1) to (4), wherein

the first control device is a charger (the charger 13) which is configured to convert
power, which is input, into charging power for the power supply,

the second control device is a microcontroller (the control unit 50) which is
configured to be able to control the charging and the discharging of the power supply, and

the capacity of the first capacitor is smaller than the capacity of the second
capacitor.
[0097] According to (5), since the capacity of the first capacitor which is provided on the
input side of the charger is set to be smaller than the capacity of the second capacitor which is
provided on the input side of the microcontroller, it is possible to more surely protect the
microcontroller which is a control device more important than the charger.
[0098] (6) The power supply unit according to any one of (1) to (5), wherein

the power supply unit further includes at least one of a switch (the operation unit
14) which a user can operate and a sensor (the inhalation sensor 15) configured to output an
inhaling action of a user,

the switch or the sensor is electrically connected to the second control device, and

the capacity of the first capacitor is smaller than the capacity of the second
capacitor.
{0099] According to (6), since the capacity of the first capacitor is set to be smaller than the
capacity of the second capacitor which is provided on the input side of the second control
device to which the switch or the sensor is electrically connected, it is possible to more surely
protect the control device likely to be influenced by electrostatic noise entering through the
switch and the sensor.

[0100] (7) The power supply unit according to any one of (1) to (6), wherein
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the capacity of the first capacitor is smaller than the capacity of the second
capacitor, and

the power supply unit further includes a zener diode (the first zener diode 71) which
is provided on an input side of the first capacitor so as to be connected in parallel with the
first capacitor.
[0101] According to (7), since the zener diode also is used on the input side of the first
control device where the first capacitor having a small capacity is provided, it is possible to
more surely protect the control device, as compared to the control device which is protected
by the capacitor having the small capacity.
[0102] (8) The power supply unit according to any one of (1) to (7), wherein

the capacity of the second capacitor is 10 times to 100 times the capacity of the first
capacitor.
[0103] According to (8), by mounting capacitors having appropriate capacities according to
the control devices required to be protected, it is possible to reduce the areas on the board
which capacitors occupy.
[0008] According to an aspect of the present invention, it is possible to reduce the areas on
the circuit board which the capacitors occupy while appropriately protecting the plurality of

control devices.
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What is claimed is:
1. A power supply unit for an aerosol inhaler, the power supply unit comprising:

a power supply able to discharge power to a load for generating an aerosol from an
aerosol source;

a charger which is configured to convert power, which is input, into charging power
for the power supply;

a microcontroller which is configured to be able to control charging and discharging
of the power supply;

a circuit board on which the charger and the microcontroller are provided;

a first capacitor which is provided on an input side of the charger so as to be
connected in parallel with the charger; and

a second capacitor which is provided on an input side of the microcontroller so as to
be connected in parallel with the microcontroller,

wherein a capacity of the first capacitor is smaller than a capacity of the second
capacitor.
2. The power supply unit according to claim 1, wherein

a maximum operation guarantee voltage of the charger is higher than a maximum
operation guarantee voltage of the microcontroller.
3. The power supply unit according to claim 1, wherein

the charger is configured to be able to control the charging of the power supply and
operate only during the charging of the power supply, and

the microcontroller is configured to operate during the charging of the power supply
and during the discharging of the power supply.
4, The power supply unit according to claim 1, wherein

a control cycle of the charger is longer than a control cycle of the microcontroller.
5. The power supply unit according to any one of claims 1 to 4, wherein

the power supply unit further includes at least one of a switch which a user can
operate and a sensor configured to output an inhaling action of a user, and

the switch or the sensor is electrically connected to the microcontroller.
6. The power supply unit according to any one of claims 1 to 5, wherein

the power supply unit further includes a zener diode which is provided on an input
side of the first capacitor so as to be connected in parallel with the first capacitor.

7. The power supply unit according to any one of claims 1 to 6, wherein
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the capacity of the second capacitor is 10 times to 100 times the capacity of the first
capacitor.
8. The power supply unit according to any one of claims 1 to 7, wherein

the circuit board has two main surfaces, and

5 the first capacitor and the second capacitor are provided on one of the main

surfaces.
9. The power supply unit according to any one of claims 1 to 8, wherein

the power supply unit includes an operation unit which a user can operate,

the circuit board has a first main surface and a second main surface,

10 the first capacitor and the second capacitor are provided on the second main surface,

and

the operation unit is provided on the first main surface.
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