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METHOD AND DEVICE FOR GENERATING
SMOKING SIGNALS AND ELECTRONIC
CIGARETTE USING THE METHOD AND THE
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This non-provisional application claims priority
under 35 U.S.C. §119(a) on Patent Application No.
201310450567 4, filed in PR. China on Sep. 27, 2013, the
entire contents of which are hereby incorporated by refer-
ence.

FIELD OF THE INVENTION

[0002] The present application relates to the field of elec-
tronic cigarettes, and more particularly, relates to a method
and a device for generating smoking signals in electronic
cigarettes and an electronic cigarette using the method and the
device.

BACKGROUND OF THE INVENTION

[0003] An electronic cigarette is a product that is config-
ured to heat and atomize tobacco juice and thereby provide a
substitute for cigarettes to consumers.

[0004] Inuse of an electronic cigarette, once a user begins
to smoke the electronic cigarette, the electronic cigarette gen-
erates a smoking signal. Upon receiving the smoking signal,
amicroprocessor of the electronic cigarette starts a process of
heating and atomizing tobacco juice. Therefore, generating
the smoking signal is an important step of using the electronic
cigarette.

[0005] In the prior art, most electronic cigarettes generate
the smoking signals by two methods. One of the two methods
is to mount a smoking sensor (e.g., an inhalation sensor) in an
electronic cigarette. When the electronic cigarette is smoked,
the smoking sensor can sense airflow changes and generate
smoking signals correspondingly. The other of the two meth-
ods is to mount a start button on an electronic cigarette.
Pressing the start button can generate smoking signals.

[0006] Since the smoking sensor can automatically gener-
ate smoking signals while the start button needs manual
operations, conventional electronic cigarettes usually use
smoking sensors to generate smoking signals. At present,
most smoking sensors used in electronic cigarettes are thin
film capacitive pressure sensors. When a user smokes an
electronic cigarette equipped with a thin film capacitive pres-
sure sensor, pressures applied to two thin films of a capacitor
of the thin film capacitive pressure sensor are different from
each other, and the two films are deformed. Thus, a capaci-
tance of the capacitor is changed, and the capacitance change
generates a smoking signal.

[0007] However, the thin films of the thin film capacitive
pressure sensors generally require very high surface cleanli-
ness. In use, if the tobacco juice in the electronic cigarettes
seeps and reaches the thin films, the thin films may malfunc-
tion because the surface cleanliness of the thin films is unable
to meet the requirement of the thin films. Thus, the thin film
capacitive pressure sensors may be unable to generate smok-
ing signals normally, which may adversely affect the use of
the electronic cigarettes and shorten the service life of the
electronic cigarettes.
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SUMMARY OF THE INVENTION

[0008] The present application is configured to solve this
technical problem: aiming at the aforementioned defects in
the prior art, a method and a device for generating smoking
signals in electronic cigarettes and an electronic cigarette
using the method and the device are provided.

[0009] A technical solution of the present application con-
figured to solve the aforementioned technical problem is that:
[0010] Inone aspect, a device for generating smoking sig-
nals in an electronic cigarette is provided, and the device for
generating smoking signals in the electronic cigarette com-
prises:

[0011] a vocal cavity mounted in an airflow channel of the
electronic cigarette; and

[0012] an acoustic-electric conversion unit mounted on the
vocal cavity;
[0013] wherein the vocal cavity is configured to generate an

ultrasonic wave with a specific frequency when air flow
passes through the vocal cavity, and the acoustic-electric
conversion unit is configured to convert the ultrasonic wave
into a voltage signal acting as a smoking signal.

[0014] Inoneembodiment,the vocal cavity includes a main
body and an extending body connected to the main body, a
diameter of the main body is larger than a diameter of the
extending body, and the extending body is hollow; the main
body defines an air inlet; the extending body defines an acous-
tic groove and an acoustic hole in a circumferential side wall
of'the extending body, and a center connection line between a
center of the acoustic groove and a center of the acoustic hole
is parallel to a central axis of the vocal cavity.

[0015] Inthe embodiment, the acoustic-electric conversion
unit includes a piezoelectric ceramic piece.

[0016] In another aspect, the present application further
provides an electronic cigarette, and the electronic cigarette
comprises:

[0017] a microprocessor;

[0018] a vocal cavity mounted in an airflow channel of the
electronic cigarette; and

[0019] an acoustic-electric conversion unit mounted on the
vocal cavity and electrically connected to the microprocessor;
[0020] wherein the vocal cavity is configured to generate an
ultrasonic wave with a specific frequency when airflow passes
through the vocal cavity, the acoustic-clectric conversion unit
is configured to convert the ultrasonic wave into a voltage
signal and transmit the voltage signal to the microprocessor,
and the microprocessor is configured to generate a control
signal according to the voltage signal and start a heating and
atomizing process of tobacco juice in the electronic cigarette.
[0021] Inoneembodiment, the vocal cavity includes a main
body and an extending body connected to the main body, a
diameter of the main body is larger than a diameter of the
extending body, and the extending body is hollow; the main
body defines an air inlet; the extending body defines an acous-
tic groove and an acoustic hole in a circumferential side wall
of'the extending body, and a center connection line between a
center of the acoustic groove and a center of the acoustic hole
is parallel to a central axis of the vocal cavity.

[0022] In the embodiment, the electronic cigarette further
includes a sleeve, and the sleeve defines at least one through
hole communicating with the airflow channel; the through
hole and the air inlet are configured to enable airflow to enter
the extending body and generate the ultrasonic wave.

[0023] Inthe embodiment, the acoustic-electric conversion
unit includes a piezoelectric ceramic piece.
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[0024] In the embodiment, the microprocessor is config-
ured to compare the voltage signal with a preset voltage
threshold value, and generate the control signal and start the
heating and atomizing process of the tobacco juice in the
electronic cigarette when a voltage value of the voltage signal
is larger than the preset voltage threshold value.

[0025] In the embodiment, the electronic cigarette further
includes a battery, a heating wire, and a switch circuit; the
battery is electrically connected to the microprocessor, and is
configured to store electric power and provide a power supply
voltage; the switch circuit is electrically connected to the
battery, the microprocessor, and the heating wire, and is con-
figured to electrically connect the battery to the heating wire
to start the heating and atomizing process of the tobacco juice
in the electronic cigarette under the control of the control
signal generated by the microprocessor.

[0026] In a further aspect, the present application further
provides a method for generating smoking signals in an elec-
tronic cigarette, and the method includes the following steps:
[0027] using airflow passing through a vocal cavity of the
electronic cigarette to drive the vocal cavity to vibrate and
generate an ultrasonic wave;

[0028] using an acoustic-electric conversion unit mounted
on the vocal cavity to convert the ultrasonic wave into a
voltage signal; and

[0029] using a microprocessor of the electronic cigarette to
generate a control signal according to the voltage signal and
start a heating and atomizing process of tobacco juice in the
electronic cigarette.

[0030] Inthe method for generating smoking signals in the
electronic cigarette of the present application, the process that
the microprocessor generates the control signal according to
the voltage signal and starts the heating and atomizing pro-
cess of the tobacco juice in the electronic cigarette includes:
[0031] the microprocessor compares the voltage signal
with a preset voltage threshold value; if a voltage value of the
voltage signal is larger than the preset voltage threshold
value, the microprocessor determines that a smoking signal is
generated; and when the microprocessor determines that the
smoking signal is generated, the microprocessor further gen-
erates the control signal and starts the heating and atomizing
process of the tobacco juice in the electronic cigarette.
[0032] By implementing the method and the device for
generating smoking signals in electronic cigarettes and the
electronic cigarette using the method and the device of the
present application, the following advantages can be
achieved: since the vocal cavity is independent of other com-
ponents of the electronic cigarette (e.g., the microprocessor,
the battery and etc.), the device for generating smoking sig-
nals does not malfunction although the tobacco juice seeps
into the vocal cavity. Furthermore, when the electronic ciga-
rette is used, the airflow formed by the smoking actions passes
through the device for generating smoking signals before the
tobacco juice is atomized. Thus, the sensitivity of the device
for generating smoking signals can be enhanced, so that the
smoking signals can be generated more reliably and sensi-
tively. Additionally, the service life of the electronic cigarette
can be extended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG.1is a block diagram of a device for generating
smoking signals of an embodiment of the present application.
[0034] FIG. 2 is a block diagram of an electronic cigarette
of a first preferred embodiment of the present application.
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[0035] FIG. 3 is a block diagram of an electronic cigarette
of'a second preferred embodiment of the present application.
[0036] FIG. 4 is a structural schematic view of a vocal
cavity of an embodiment of the present application.

[0037] FIG. 5is astructural schematic view of an electronic
cigarette of the second preferred embodiment of the present
application.

[0038] FIG. 6 is a partially cut-away view of the electronic
cigarette shown in FIG. 5.

[0039] FIG. 7 is a circuit diagram of an electronic cigarette
of'an embodiment of the present application.

[0040] FIG. 8 is a flow chart of a method for generating
smoking signals of an embodiment of the present application.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0041] In order to understand the technical features, pur-
pose and the effect of the present invention more clearly, the
preferred specific embodiments of the present invention will
be described referring to the drawings.

[0042] FIG. 1is a block diagram of a device for generating
smoking signals of an embodiment of the present application.
The device for generating smoking signals is used in an
electronic cigarette, and includes a vocal cavity 1 mounted in
an airflow channel of the electronic cigarette and an acoustic-
electric conversion unit 2 mounted on the vocal cavity 1. In
particular, the acoustic-electric conversion unit 2 can be
mounted on an outer surface or an inner surface of the vocal
cavity 1. Furthermore, the vocal cavity 1 can also define an
accommodating hole configured to accommodate the acous-
tic-electric conversion unit 2.

[0043] Thevocal cavity 1 defines an air inlet 401. When the
electronic cigarette is smoked by a user, airflow generated in
the smoking process can pass through the vocal cavity 1 via
the air inlet 401.

[0044] When airflow passes through the vocal cavity 1, the
vocal cavity 1 generates an ultrasonic wave with a specific
frequency (e.g., 20000 Hz or more). The acoustic-electric
conversion unit 2 converts the ultrasonic wave into a voltage
signal, and the voltage signal can act as a smoking signal.
[0045] In this embodiment of the present application, the
vocal cavity 1 can be in any shape, as long as the vocal cavity
1 can generate the ultrasonic wave when the airflow generated
in the smoking process passes through the vocal cavity 1.
Understandably, in this embodiment of the present applica-
tion, when the airflow passes through the vocal cavity 1, the
vocal cavity 1 resonates and generates the ultrasonic wave.
[0046] Inthis embodiment, the device for generating smok-
ing signals includes the vocal cavity 1 and the acoustic-elec-
tric conversion unit 2. Compared with thin film capacitive
pressure sensors in the prior art (e.g., inhalation sensors), the
device for generating smoking signals has a higher sensitivity,
and still can generate the smoking signal normally even
though tobacco juice in the electronic cigarette contaminates
the vocal cavity 1. In this way, the user’s use experience can
be improved, and the service life of the electronic cigarette
can be extended.

[0047] FIG. 2 is a block diagram of an electronic cigarette
of a first preferred embodiment of the present application. In
the first preferred embodiment of the present application, the
electronic cigarette is an integrated electronic cigarette. That
is, a battery rod of the electronic cigarette is integrated with an
atomizer of the electronic cigarette.
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[0048] The electronic cigarette of the first preferred
embodiment of the preset application includes a sleeve 4, the
vocal cavity 1, the acoustic-electric conversion unit 2, and a
microprocessor 3. The sleeve 4 defines an accommodating
space configured to accommodate the vocal cavity 1. Both the
acoustic-electric conversion unit 2 and the microprocessor 3
are received in the sleeve 4. The acoustic-electric conversion
unit 2 is mounted on the vocal cavity 1, and the acoustic-
electric conversion unit 2 is electrically connected to the
microprocessor 3.

[0049] Since the electronic cigarette of the first preferred
embodiment of the preset application includes the vocal cav-
ity 1, when airflow passes through the vocal cavity 1, the vocal
cavity 1 generates an ultrasonic wave with a specific fre-
quency. The acoustic-electric conversion unit 2 converts the
ultrasonic wave into a voltage signal (i.e., generating a smok-
ing signal), and the voltage signal is transmitted to the micro-
processor 3. The microprocessor 3 compares the voltage sig-
nal with a preset voltage threshold value, and determines
whether a smoking signal is generated according to the com-
parison result. Particularly, if a voltage value of the voltage
signal received by the microprocessor 3 is larger than the
preset voltage threshold value, the microprocessor 3 deter-
mines that the smoking signal is generated. When the micro-
processor 3 determines that the smoking signal is generated,
the microprocessor 3 further generates a control signal and
starts a heating and atomizing process of the tobacco juice in
the electronic cigarette.

[0050] In the electronic cigarette of the first preferred
embodiment of the preset application, the acoustic-electric
conversion unit 2 includes a piezoelectric ceramic piece.
When a user of the electronic cigarette smokes the electronic
cigarette, airflow generated by the smoking action passes
through the vocal cavity 1, and the vocal cavity 1 generates
the ultrasonic wave with the specific frequency. When the
ultrasonic wave drives the piezoelectric ceramic piece to
vibrate, the piezoelectric ceramic piece generates the voltage
signal. In other words, the piezoelectric ceramic piece con-
verts the ultrasonic wave into the voltage signal.

[0051] Understandably, for enabling the airflow generated
by the smoking action of the user to enter the air inlet 401 of
the vocal cavity 1, the sleeve 4 should define at least one
through hole, and the through hole should communicate with
the air inlet 401 of the vocal cavity 1. In this way, airflow
entering the through hole can further enter the vocal cavity 1
via the air inlet 401 and drive the vocal cavity 1 to vibrate and
generate the ultrasonic wave.

[0052] The size of the piezoelectric ceramic piece can be
determined according to a sounding frequency of the vocal
cavity 1, which acts as a resonance frequency of the piezo-
electric ceramic piece.

[0053] In the first preferred embodiment of the present
application, the microprocessor 3 can be a single-chip com-
puter, an MCU, or an ASIC chip, etc.

[0054] Also referring to FIG. 2, the electronic cigarette of
the first preferred embodiment of the preset application fur-
ther includes a battery 5, a heating wire 6, and a switch circuit
7. The battery 5 is configured to store electric power and
provide a power supply voltage. The switch circuit 7 is con-
figured to connect or disconnect the battery 5 to the heating
wire 6 according to the control signal generated by the micro-
processor 3. The heating wire 6 is configured to generate heat
to atomize tobacco juice. Wherein, the battery 5 is electrically
connected to the microprocessor 3, and the switch circuit 7 is
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electrically connected to the battery 5, the microprocessor 3,
and the heating wire 6 respectively.

[0055] In the electronic cigarette of the first preferred
embodiment of the preset application, when the microproces-
sor 3 outputs the control signal to start the heating and atom-
izing process of the tobacco juice, the microprocessor 3 con-
trols the switch circuit 7 to be switched on, and the battery 5
supplies electric power to the heating wire 6, the heating wire
6 is electrified and generates heat, so that the tobacco juice in
the electronic cigarette is heated and atomized.

[0056] FIG. 3 is a block diagram of an electronic cigarette
of'a second preferred embodiment of the present application.
In the second preferred embodiment of the present applica-
tion, the electronic cigarette includes a battery pole 11 and an
atomizer 12 detachably connected to the battery pole 11.

[0057] In the electronic cigarette of the second preferred
embodiment of the present application, the atomizer 12
includes an atomizer sleeve 21 and a heating wire 6 accom-
modated in the atomizer sleeve 21.

[0058] In the electronic cigarette of the second preferred
embodiment of the present application, the battery pole 11
includes a battery sleeve 41, the vocal cavity 1, the acoustic-
electric conversion unit 2, and a microprocessor 3. The bat-
tery sleeve 41 defines an accommodating space configured to
accommodate the vocal cavity 1. Both the acoustic-electric
conversion unit 2 and the microprocessor 3 are received in the
battery sleeve 41. The acoustic-electric conversion unit 2 is
mounted on the vocal cavity 1, and the acoustic-electric con-
version unit 2 is electrically connected to the microprocessor
3.

[0059] Understandably, the battery sleeve 41 and the atom-
izer sleeve 21 can cooperatively form a whole sleeve of the
electronic cigarette.

[0060] The battery pole 11 further includes a battery 5, a
switch circuit 7, and a power supply interface 8 configured to
electrically connect to the heating wire 6. Both the battery 5
and the switch circuit 7 are received in the battery sleeve 41.
The power supply interface 8 is electrically connected to the
switch circuit 7. When the atomizer 12 is mechanically con-
nected to the battery pole 11, the power supply interface 8 is
further electrically connected to the heating wire 6 of the
atomizer 12.

[0061] Since the electronic cigarette of the second pre-
ferred embodiment of the preset application includes the
vocal cavity 1, when airflow passes through the vocal cavity 1,
the vocal cavity 1 generates an ultrasonic wave with a specific
frequency. The acoustic-electric conversion unit 2 converts
the ultrasonic wave into a voltage signal, and the voltage
signal is transmitted to the microprocessor 3. The micropro-
cessor 3 compares the voltage signal with a preset voltage
threshold value, and determines whether a smoking signal is
generated according to the comparison result. Particularly, if
a voltage value of the voltage signal received by the micro-
processor 3 is larger than the preset voltage threshold value,
the microprocessor 3 determines that the smoking signal is
generated. When the microprocessor 3 determines that the
smoking signal is generated, the microprocessor 3 further
generates a control signal and starts a heating and atomizing
process of the tobacco juice in the electronic cigarette. When
the microprocessor 3 outputs the control signal to start the
heating and atomizing process of the tobacco juice, the micro-
processor 3 controls the switch circuit 7 to be switched on,
and the battery 5 supplies electric power to the heating wire 6,
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the heating wire 6 is electrified and generates heat, so that the
tobacco juice in the electronic cigarette is heated and atom-
ized.

[0062] Understandably, in the electronic cigarette of the
second preferred embodiment of the preset application, the
vocal cavity 1 and the acoustic-electric conversion unit 2 can
also be disposed in the atomizer sleeve 21, as long as the
acoustic-electric conversion unit 2 is electrically connected to
the microprocessor 3 and the aforementioned smoking signal
still can be generated when the atomizer 12 is mechanically
connected to the battery pole 11. When the vocal cavity 1 and
the acoustic-electric conversion unit 2 are disposed in the
atomizer sleeve 21, they work similarly as being disposed in
the battery sleeve 41, and the details do not need to be
repeated here.

[0063] Understandably, for enabling the airflow generated
by the smoking action of the user to enter the air inlet 401 of
the vocal cavity 1, the battery sleeve 41 or the atomizer sleeve
21 of the electronic cigarette should define at least one
through hole, and the through hole should communicate with
the air inlet 401 of the vocal cavity 1. In this way, airflow
entering the through hole can further enter the s vocal cavity
1 via the air inlet 401 and drive the vocal cavity 1 to vibrate
and generate the ultrasonic wave.

[0064] FIG. 4 is a structural schematic view of a vocal
cavity of an embodiment of the present application. The vocal
cavity 1 includes a main body 404 and an extending body 405
connected to the main body 404, a diameter of the main body
404 is larger than a diameter of the extending body 405, and
the extending body 405 is hollow. The main body 404 defines
the air inlet 401. The extending body 405 defines an acoustic
groove 402 and an acoustic hole 403 in a circumferential side
wall of the extending body 405. Particularly, a center connec-
tion line between a center of the acoustic groove 402 and a
center of the acoustic hole 403 is parallel to a central axis of
the vocal cavity 1. When airflow enters the hollow extending
body 405 via the air inlet 401, the vocal cavity 1 is driven to
vibrate and generates the ultrasonic wave. The specific
method for generating the ultrasonic wave can be the prior art.
For example, the method can follow the principle for gener-
ating ultrasonic waves by dog whistles or sirens, as long as the
vocal cavity 1 can generate ultrasonic waves. Therefore, the
method does not need to be detailed here.

[0065] FIG.5is astructural schematic view of'an electronic
cigarette of the second preferred embodiment of the present
application. As shown in FIG. 5, in this embodiment, the
electronic cigarette includes the battery pole (not labeled) and
the atomizer (not labeled) detachably connected to the battery
pole. The atomizer includes a suction nozzle 200. The battery
pole includes the battery sleeve 41, a lamp cap 300, the vocal
cavity 1, and the acoustic-electric conversion unit 2. Both the
vocal cavity 1 and the acoustic-electric conversion unit 2 are
received in the battery sleeve 41.

[0066] FIG. 6 is a partially cut-away view of the electronic
cigarette shown in FIG. 5. The vocal cavity 1 includes the
main body 404, and defines the air inlet 401, the acoustic
groove 402, and the acoustic hole 403. The main body 404 is
embedded in the battery sleeve 41. The extending body (not
labeled), which is hollow, is connected to the main body 404,
and a diameter of the main body 404 is larger than a diameter
of the extending body. The acoustic groove 402 and the
acoustic hole 403 are defined in a circumferential side wall of
the extending body. The acoustic groove 402 forms a slope
4021, and the slope 4021 inclines towards the central axis of
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the vocal cavity 1. Particularly, the slope 4021 gradually
approaches the central axis of the vocal cavity 1 from a first
end 4022 of the slope 4021 to a second end 4023 of the slope
4021; wherein, the first end 4022 is far away from the main
body 404, and the second end 4023 is close to the main body
404. Understandably, in this embodiment of the present appli-
cation, the vocal cavity 1 should be positioned in an airflow
channel of the battery sleeve 41 of the electronic cigarette.
The airflow channel is formed by the following means: the
battery sleeve 41 defines least one through hole; when a user
smokes the electronic cigarette using the suction nozzle 200,
external airflow enters the electronic cigarette via the air
through hole, and the airflow channel is formed. When the
user smokes, the airflow in the airflow channel can enter the
hollow extending body via the through hole and the air inlet
401. When the airflow enters the extending body, the slope
4021 is driven to vibrate. Also referring to FIG. 5, the acous-
tic-electric conversion unit 2 is mounted on an outer surface
of'the vocal cavity 1. Moreover, the acoustic-electric conver-
sion unit 2 can also be mounted on an inner surface of the
vocal cavity 1.

[0067] Furthermore, the vocal cavity 1 shown in FIG. 6 can
also be mounted in the atomizer sleeve 21, as long as the vocal
cavity 1 is positioned in the airflow channel for smoking
actions applied to the electronic cigarette.

[0068] Understandably, the vocal cavity 1 shown in FIG. 6
is also suitable for the device for generating smoking signals
of'the aforementioned embodiment of the present application
and the electronic cigarette of the first preferred embodiment
of the present application. When the vocal cavity 1 shown in
FIG. 6 is used in the electronic cigarette of the first preferred
embodiment of the present application, the vocal cavity 1
should be positioned in the airflow channel for smoking
actions applied to the electronic cigarette, too. Particularly,
the vocal cavity 1 can be positioned in an airflow channel
formed in the sleeve 4. The acoustic-electric conversion unit
2 can be mounted on the vocal cavity 1 and electrically
connected to the microprocessor 3.

[0069] FIG. 7 is a circuit diagram of an electronic cigarette
of'an embodiment of the present application. The type of the
microprocessor 3 is SN8P2711. The acoustic-electric conver-
sion unit 2 includes a piezoelectric ceramic piece. The switch
circuit 7 includes an MOS transistor Q1. The piezoelectric
ceramic piece is electrically connected to a second pin of the
microprocessor 3. The source of the MOS transistor Q1 is
electrically connected to a negative electrode of the battery 5,
the gate of the MOS transistor Q1 is electrically connected to
a fourth pin ofthe microprocessor 3, and the drain of the MOS
transistor Q1 is electrically connected to one end of the heat-
ing wire 6. The other end of the heating wire 6 is electrically
connected to a positive electrode of the battery 5.

[0070] In this embodiment of the present application, the
MOS transistor Q1 can also be replaced by a triode, a thyris-
tor, or other types of transistors, as long as the replacements
can achieve the same function as the MOS transistor Q1.
[0071] The circuit of the electronic cigarette of this
embodiment of the present application further includes an
LED D1 configured to indicate the working status of the
electronic cigarette, a voltage stabilizing diode D2 configured
to stabilize the working voltage of the electronic cigarette,
and two resistors R7, R8. Wherein, a first pin of the micro-
processor 3 is electrically connected to a cathode of the volt-
age stabilizing diode D2, and an anode of the voltage stabi-
lizing diode D2 is electrically connected to the positive
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electrode of the battery 5; an anode of the LED D1 is electri-
cally connected to one end of the resistor R7, and the other
end of the resistor R7 is electrically connected to the positive
electrode of the battery 5; a cathode of the LED D1 is elec-
trically connected to a fifth pin of the microprocessor 3; a
third pin of the microprocessor 3 is electrically connected to
one end of the resistor R8 and the drain of the MOS transistor
Q1; and the other end of the resistor R8 is electrically con-
nected to the positive electrode of the battery 5.

[0072] Referring to FIG. 7, when the microprocessor 3
needs to output the control signal to start the heating and
atomizing process of the tobacco juice, the microprocessor 3
controls the fourth pin to generate a preset high electric level,
and the MOS transistor Q1 of the switch circuit 7 is switched
on by the high electric level.

[0073] Particularly, in the working process of the electronic
cigarette, when the microprocessor 3 receives a voltage signal
from the piezoelectric ceramic piece, the microprocessor 3
compares the voltage signal with a preset voltage threshold
value. Ifthe voltage value of the voltage signal received by the
microprocessor 3 is larger than the preset voltage threshold
value, the microprocessor 3 controls the MOS transistor Q1 to
be switched on, so that the battery 5 supplies electric power to
the heating wire 6, the heating wire 6 is electrified and gen-
erates heat, and the tobacco juice of the electronic cigarette is
heated and atomized.

[0074] In the process of supplying electric power to the
heating wire 6, the microprocessor 3 controls the fourth pin to
output a PWM pulse with a stable duty ratio, and the PWM
pulse controls the MOS transistor Q1 to be turned on and off.
In this way, the working voltage provided to the heating wire
6 can be adjusted, and thus the working status of the heating
wire 6 can be adjusted correspondingly. Furthermore, in the
process of supplying electric power, the microprocessor 3 can
detect a voltage on a ninth pin thereof to protect the electronic
cigarette from short circuit. Particularly, if short-circuit hap-
pens, the voltage on the ninth pin of the microprocessor 3 will
change suddenly (i.e., the voltage will increase suddenly).
Upon detecting that the voltage on the ninth pin changes
suddenly, the microprocessor 3 controls the fourth pin thereof
to generate a preset low electric level, and the low electric
level controls the MOS transistor Q1 to be switched off. Thus,
the process of supplying electric power is stopped, and the
electronic cigarette is protected from short-circuit. In the
process of supplying electric power, the LED D1 can indicate
the working status of the electronic cigarette and achieve
gradual display for the indication of smoking actions and
stopping smoking actions applied to the electronic cigarette.
Particularly, the microprocessor 3 can adjust a voltage on a
fifth pin thereof to change the brightness of the light emitted
by the LED D1, and different brightness of the light emitted
by the LED D1 can be used to indicate a normal working
status and various abnormal working statuses of the elec-
tronic cigarette respectively. Wherein, the abnormal working
statuses can include short circuit, low battery, etc. Moreover,
the microprocessor 3 can control the voltage on the fifth pin to
increase or decrease gradually, and thereby control the bright-
ness of the light emitted by the LED D1 to change gradually.
In this way, the gradual display for the indication of smoking
actions and stopping smoking actions applied to the elec-
tronic cigarette can be achieved.

[0075] Furthermore, in the process of supplying electric
power, if an electric level on the second pin of the micropro-
cessor 3 keeps being a preset high electric level for a preset
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period, the microprocessor 3 determines that a smoking sig-
nal always exists in this period (i.e., the voltage value of the
voltage signal generated by the piezoelectric ceramic piece is
always larger than the preset voltage threshold value), and
further determines that the electronic cigarette is always
smoked during this period. In this situation, the microproces-
sor 3 can control the MOS transistor Q1 to be turned off, so
that the electronic cigarette being smoked for a long time is
prevent from becoming too hot and scalding user. Thus, the
present application can achieve a protection function for the
situation that the electronic cigarette is smoked for a long
time. In this embodiment of the present application, the afore-
mentioned preset period can be adjusted, that is, a time span
during which the electronic cigarette is allowed to be smoked
can be adjusted.

[0076] In the process of supplying electric power, the
microprocessor 3 can detect the power supply voltage by
measuring a voltage on the third pin. When the voltage value
of the power supply voltage is larger than a preset power
supply voltage value, the microprocessor 3 can control the
MOS transistor Q1 to be switched off via the fourth pin,
thereby achieving an over-voltage protection.

[0077] Understandably, the circuit shown in FIG. 7 can be
used in both the electronic cigarette of the first preferred
embodiment of the present application and the electronic
cigarette of the second preferred embodiment of the present
application.

[0078] FIG. 8 is a flow chart of a method for generating
smoking signals of an embodiment of the present application.
The method can be executed by the electronic cigarette of any
one of the aforementioned electronic cigarette embodiments
of the present application, and includes the following steps:

[0079] Step S101, when airflow passes through the vocal
cavity 1, the vocal cavity 1 is driven to vibrate and generate an
ultrasonic wave.

[0080] Step S102, the acoustic-electric conversion unit 2
mounted on the vocal cavity 1 converts the ultrasonic wave
into a voltage signal.

[0081] Step S103, the microprocessor 3 generates a control
signal according to the voltage signal, and starts a heating and
atomizing process of the tobacco juice in the electronic ciga-
rette.

[0082] Particularly, the microprocessor 3 compares the
voltage signal with a preset voltage threshold value. If a
voltage value of the voltage signal is larger than the preset
voltage threshold value, the microprocessor 3 determines that
a smoking signal is generated. When the microprocessor 3
determines that the smoking signal is generated, the micro-
processor 3 further generates the control signal and starts the
heating and atomizing process of the tobacco juice in the
electronic cigarette.

[0083] The method and the device for generating smoking
signals in electronic cigarettes and the electronic cigarette
using the method and the device, in accordance with the
aforementioned embodiments of the present application,
have the following advantages: since the vocal cavity 1 is
independent of other components of the electronic cigarette
(e.g., the microprocessor 3, the battery 5, and etc.), the device
for generating smoking signals does not malfunction
although the tobacco juice seeps into the vocal cavity 1.
Furthermore, when the electronic cigarette is used, the airflow
formed by the smoking actions passes through the device for
generating smoking signals before the tobacco juice is atom-
ized. Thus, the sensitivity of the device for generating smok-
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ing signals can be enhanced, so that the smoking signals can
be generated more accurately and sensitively.

[0084] While the present invention has been described with
the drawings to preferred embodiments which is merely a hint
rather than a limit, it will be understood by those skilled in the
art that various changes may be made and equivalents may be
substituted without departing from the scope of the present
invention. But all the changes will be included within the
scope of the appended claims.

What is claimed is:

1. A device for generating smoking signals in an electronic
cigarette, comprising:

a vocal cavity mounted in an airflow channel of the elec-

tronic cigarette; and

an acoustic-electric conversion unit mounted on the vocal

cavity;

wherein the vocal cavity is configured to generate an ultra-

sonic wave with a specific frequency when airflow
passes through the vocal cavity, and the acoustic-electric
conversion unit is configured to convert the ultrasonic
wave into a voltage signal acting as a smoking signal.

2. The device for generating smoking signals in the elec-
tronic cigarette according to claim 1, wherein the vocal cavity
includes a main body and an extending body connected to the
main body, a diameter of the main body is larger than a
diameter of the extending body, and the extending body is
hollow; the main body defines an air inlet; the extending body
defines an acoustic groove and an acoustic hole in a circum-
ferential side wall of the extending body, and a center con-
nection line between a center of the acoustic groove and a
center of the acoustic hole is parallel to a central axis of the
vocal cavity.

3. The device for generating smoking signals in the elec-
tronic cigarette according to claim 1, wherein the acoustic-
electric conversion unit includes a piezoelectric ceramic
piece.

4. An electronic cigarette, comprising:

a microprocessor;

a vocal cavity mounted in an airflow channel of the elec-

tronic cigarette; and
an acoustic-electric conversion unit mounted on the vocal
cavity and electrically connected to the microprocessor;

wherein the vocal cavity is configured to generate an ultra-
sonic wave with a specific frequency when airflow
passes through the vocal cavity;

the acoustic-electric conversion unit is configured to con-

vert the ultrasonic wave into a voltage signal and trans-
mit the voltage signal to the microprocessor and;

the microprocessor is configured to generate a control sig-

nal according to the voltage signal and start a heating and
atomizing process of tobacco juice in the electronic
cigarette.

5. The electronic cigarette according to claim 4, wherein
the vocal cavity includes a main body and an extending body
connected to the main body, a diameter of the main body is
larger than a diameter of the extending body, and the extend-
ing body is hollow; the main body defines an air inlet; the
extending body defines an acoustic groove and an acoustic
hole in a circumferential side wall of the extending body, and
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a center connection line between a center of the acoustic
groove and a center of the acoustic hole is parallel to a central
axis of the vocal cavity.

6. The electronic cigarette according to claim 5, wherein
the electronic cigarette further includes a sleeve, and the
sleeve defines at least one through hole communicating with
the airflow channel; the through hole and the air inlet are
configured to enable airflow to enter the extending body and
generate the ultrasonic wave.

7. The electronic cigarette according to claim 4, wherein
the acoustic-electric conversion unit includes a piezoelectric
ceramic piece.

8. The electronic cigarette according to claim 4, wherein
the microprocessor is configured to compare the voltage sig-
nal with a preset voltage threshold value, and generate the
control signal and start the heating and atomizing process of
the tobacco juice in the electronic cigarette when a voltage
value of the voltage signal is larger than the preset voltage
threshold value.

9. The electronic cigarette according to claim 4, wherein
the electronic cigarette further includes a battery, a heating
wire, and a switch circuit; the battery is electrically connected
to the microprocessor, and is configured to store electric
power and provide a power supply voltage; the switch circuit
is electrically connected to the battery, the microprocessor,
and the heating wire, and is configured to electrically connect
the battery to the heating wire to start the heating and atom-
izing process of the tobacco juice in the electronic cigarette
under the control of the control signal generated by the micro-
processor.

10. A method for generating smoking signals in an elec-
tronic cigarette, wherein the method includes the following
steps:

using airflow passing through a vocal cavity of the elec-

tronic cigarette to drive the vocal cavity to vibrate and
generate an ultrasonic wave;

using an acoustic-electric conversion unit mounted on the

vocal cavity to convert the ultrasonic wave into a voltage
signal; and

using a microprocessor of the electronic cigarette to gen-

erate a control signal according to the voltage signal and
start a heating and atomizing process of tobacco juice in
the electronic cigarette.

11. The method for generating smoking signals in the elec-
tronic cigarette according to claim 10, wherein the process
that the microprocessor generates the control signal accord-
ing to the voltage signal and starts the heating and atomizing
process of the tobacco juice in the electronic cigarette
includes:

the microprocessor compares the voltage signal with a

preset voltage threshold value; if a voltage value of the
voltage signal is larger than the preset voltage threshold
value, the microprocessor determines that a smoking
signal is generated; and when the microprocessor deter-
mines that the smoking signal is generated, the micro-
processor further generates the control signal and starts
the heating and atomizing process of the tobacco juice in
the electronic cigarette.
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