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(54) ELECTRONIC CIGARETTE CONTROLLER AND ELECTRONIC CIGARETTE

(57) The present disclosure discloses an electronic
cigarette controller including a control chip. The control
chip includes: a smoking detecting module used for de-
tecting a capacitance change of an external mouthpiece;
a control module used for sending drive and control sig-
nals according to the smoking signal, or stopping sending
drive and control signals according to the standby signal;
a drive module used for receiving the drive and control

signals and outputting electric current to drive the elec-
tronic cigarette to work; and a tobacco liquid detecting
module used for sampling an amount value of a tobacco
liquid of the electronic cigarette and determining whether
the amount value of the tobacco liquid is less than a pre-
set reference value, if yes, the control module stops send-
ing the drive and control signals. The present disclosure
can detect an amount of the tobacco liquid.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an electronic
device, and more particularly relates to an electronic cig-
arette controller and an electronic cigarette.

BACKGROUND OF THE INVENTION

[0002] An electronic cigarette is a kind of electronic
product that powered by batteries, detecting air flow
movement by an internal detecting module to determine
whether the electronic cigarette is in a smoking situation,
and then controlling an electric current output and a work
state by a chip. A heater strip in the electronic cigarette
vaporizes tobacco liquid to vapor, which is inhaled into
lung, and simulation of smoke is exhaled by the smoker.
The electronic cigarette does not contain tar and other
harmful substance contained in a conventional cigarette,
and does not generate second-hand smoke either, thus
there will be no smoke filled in or swirling in a confined
space. Therefore, it is a trend that electronic cigarettes
replacing conventional cigarettes.
[0003] Although the control technology of electronic
cigarette is fully developed and electronic cigarette con-
trollers have varieties of protecting functions. However,
the conventional electronic cigarette is unable to detect
an amount value of the tobacco liquid, when the tobacco
liquid decreases to a certain extent, the vaporization of
the tobacco liquid may not provide with enough vapors
to make a smoker have smoking feelings. Meanwhile,
the heater strip will heat the air and generate unpleasant
smell.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide
an electronic cigarette controller.
[0005] An electronic cigarette controller includes a
control chip, wherein the control chip includes: a smoking
detecting module used for detecting a capacitance
change of an external mouthpiece, when the capacitance
is not less than a smoking threshold, the smoking detect-
ing module sends a smoking signal to switch on the elec-
tronic cigarette, or else the smoking detecting module
sends a standby signal to shut down the electronic cig-
arette; a control module, connected to the smoking de-
tecting module, and used for sending drive and control
signals according to the smoking signal, or stopping
sending drive and control signals according to the stand-
by signal; a drive module, connected to the control mod-
ule, and used for receiving the drive and control signals
and outputting electric current to drive the electronic cig-
arette to work; and a tobacco liquid detecting module,
connected to the control module, and used for sampling
an amount value of a tobacco liquid of the electronic cig-
arette and determining whether the amount value of the

tobacco liquid is less than a preset reference value, if
yes, the control module stops sending the drive and con-
trol signals.
[0006] In a preferred embodiment, the amount value
of the tobacco liquid is an electric current value flowing
through a pin of the tobacco liquid detecting module, the
pin is used for connecting with external oil storage cotton.
[0007] In a preferred embodiment, the smoking detect-
ing module is capable of automatically identifying differ-
ent external mouthpieces, and presets four smoking
thresholds according to the difference of the external
mouthpieces.
[0008] In a preferred embodiment, the four different
smoking thresholds are respectively equal to 3%, 6%,
9% and 12% of the capacitance change value of the ex-
ternal mouthpiece.
[0009] In a preferred embodiment, the control chip fur-
ther includes a charging module, wherein an output port
of the charging module is connected to the control mod-
ule, the drive module respectively; a charging input port
of the charging module is used for connecting with an
external power supply to implement a charging function.
[0010] In a preferred embodiment, the charging mod-
ule includes a charging voltage detecting unit and a
charging control unit, the charging voltage detecting unit
is used for detecting a charging voltage of an external
used lithium battery in real time, the charging control unit
controls the charging electric current according to the
charging voltage.
[0011] In a preferred embodiment, a multiplexing port
serves as the input port and output port of the charging
module, and is used for charging and discharging power.
[0012] In a preferred embodiment, the multiplexing
port is connected to a bypass filter capacitor.
[0013] In a preferred embodiment, the control chip fur-
ther includes a display module connected to the control
module, and the display module is used for displaying a
smoking status, the amount value of the tobacco liquid
and a charging status.
[0014] In a preferred embodiment, the display module
includes an indicator light.
[0015] In a preferred embodiment, the controller fur-
ther includes a protecting module connected to the con-
trol module; wherein the protecting module includes a
short-circuit protecting unit and an open-circuit protecting
unit; when an external heater strip is short-circuited or
open-circuited, the protecting module is used to send a
short-circuit signal or an open-circuit signal to cause the
control module to stop sending the drive and control sig-
nals.
[0016] Furthermore, it is another object to provide an
electronic cigarette.
[0017] An electronic cigarette includes a mouthpiece,
a heater strip, an oil storage cotton and the above elec-
tronic cigarette controller, wherein the mouthpiece is con-
nected to the smoking detecting module, the heater strip
is connected to the drive module, the oil storage cotton
is connected to the tobacco liquid detecting module.
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[0018] In a preferred embodiment, the mouthpiece in-
cludes a pneumatic sensor.
[0019] Above described electronic cigarette controller
and electronic cigarette employ the tobacco liquid detect-
ing module to realize a detection function of the amount
of tobacco liquid. When the amount value of the tobacco
liquid is less than the preset reference value, the control
module stops sending drive and control signals, thus en-
abling the heater strip connected to the control module
not to heat the air when the tobacco liquid is exhausted,
so the electronic cigarette will not produce unpleasant
smell.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a functional block diagram of a control chip
of an electronic cigarette controller according to an
embodiment.

FIG. 2 is a schematic diagram of an internal structure
of an electronic cigarette according to an embodi-
ment.

FIG. 3 is a schematic diagram of an external structure
of an electronic cigarette according to an embodi-
ment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] The invention will be described in detail with the
following embodiments and drawings.
[0022] FIG.1 is a functional block diagram of a control
chip of an electronic cigarette according to an embodi-
ment. The control chip 100 includes: a smoking detecting
module 110, a control module 120, a drive module 130,
a tobacco liquid detecting module 140, a charging mod-
ule 150 and a display module 160. The control chip 100
is in an SOT(Small Out-Line Transistor)23-6 package
form.
[0023] The control chip 100 has an SW pin serving as
an input port of the smoking detecting module 110, The
SW pin is used for connecting with an external mouth-
piece. The smoking detecting module 110 is used for
detecting a capacitance change of the external mouth-
piece, and when the capacitance is not less than a smok-
ing threshold, the smoking detecting module 110 will
send a smoking signal to power on the electronic ciga-
rette, or else the smoking detecting module 110 will send
a standby signal to shut down the electronic cigarette.
[0024] While under the same suction, different external
mouthpieces generate different capacitance changes. In
the embodiment, the smoking detecting module 110 can
automatically identify different external mouthpieces.
Four different smoking thresholds are preset according
to the difference of external mouthpieces. The four dif-
ferent smoking thresholds are respectively equal to 3%,

6%, 9% and 12% of the capacitance change value of the
external mouthpiece.
[0025] The control module 120 is connected to an out-
put port of the smoking detecting module 110. The control
module 120 is used for sending drive and control signals
according to the smoking signal, or stopping sending
drive and control signals according to the standby signal.
[0026] An input port of the drive module 130 is con-
nected to the control module 120. The drive module 130
is used for receiving the drive and control signals, and
supplying electric current to drive the electronic cigarette
to work. The input port of the drive module 130 serves
as the AT pin of the control chip 100, for connecting with
an external heater strip.
[0027] The control chip 100 has an NCT pin serving
as an input port of the tobacco liquid detecting module
140, for connecting with an external liquid storage. The
tobacco liquid detecting module 140 is connected to the
control module 120. The tobacco liquid detecting module
140 is used for sampling an amount value of the tobacco
liquid, then determining if the amount value of the tobacco
liquid is less than a preset reference value, if yes, the
control module 120 will stop sending drive and control
signals.
[0028] In the embodiment, the amount value of the to-
bacco liquid is an electric current value through the NCT
pin of the control chip 100, i.e. an electric current value
through the external liquid storage.
[0029] An output port of the charging module 150 is
connected to the control module 120, and the drive mod-
ule 130 respectively. The control chip 100 has a VDD pin
serving as an input port of the charging module 150, for
connecting with an external power supply to realize a
charging function.
[0030] In the embodiment, a multiplexing port is em-
ployed as both the input port and output port of the charg-
ing module 150. The multiplexing port is for charging or
supplying power. Using the multiplexing port can reduce
the number of pins when packaging the control chip 100,
thereby decreasing the area of system panel, and facil-
itating to the miniaturization of the control chip 100.
[0031] The charging module 150 includes a charging
voltage detecting unit and a charging control unit con-
necting with each other. The charging voltage detecting
unit is used for detecting charging voltage of an external
lithium battery in real time. The charging control unit con-
trols charging electric current according to the charging
voltage.
[0032] In the embodiment, the charging module 150
supports charging devices such as general adapters and
USB interface. When the charging voltage is less than
2.7Volts, a trickle charging is performed to prevent the
lithium battery from damage. When the charging voltage
is larger than 2.7Volts, a large electric current charging
is to be performed. When the charging voltage reaches
4.2Volts, the charging electric current will gradually de-
crease. The charging voltage detecting unit is required
to have a detecting error less than 1%.
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[0033] The display module 160 is connected to the con-
trol module 120. The display module 160 is used for dis-
playing a smoking status, an amount of tobacco liquid
and a charging status. An output port of the display mod-
ule 160 serves as an LED pin of the control chip 100, for
connecting with external indicator lights.
[0034] In the embodiment, the external indicator lights
may indicate differently according to different application
status. For example, while in a smoking status, the indi-
cator lights are lit up; while in a standby status, the indi-
cator lights are cut off; while the amount of the tobacco
liquid is low, the indicator lights twinkle three times. When
the battery is low, the indicator lights twinkle five times.
It is easy to understand that the times of the indicator
lights twinkling may be changed in other embodiments.
[0035] In addition, in other embodiments, the control
chip 100 may further include a protecting module con-
nected to the control module 120. The protecting module
includes a short-circuit protecting unit and an open-circuit
protecting unit. When the external heater strip is short-
circuited or open-circuited, the protecting module will
send a short-circuit signal or an open-circuit signal to stop
the control module 120 to send drive and control signals.
[0036] The specific work principle of an electronic cig-
arette employing the control chip 100 in FIG.1 is de-
scribed as follows. While in a normal smoking situation,
the smoking detecting module 110 can detect capaci-
tance change of the external mouthpiece. If the capaci-
tance value is equal to or larger than the smoking thresh-
old, the smoking detecting module 110 will send a smok-
ing signal to power on the electronic cigarette. The control
module 120 then sends drive and control signals accord-
ing to the smoking signal, making the drive module 130
output an electric current to drive the electronic cigarette
to work. The indictor lights are lit on to indicate a normal
smoking status. The tobacco liquid detecting module 140
starts to sample an electric current value through the ex-
ternal liquid storage via the NCT pin of the control chip
100. The sampled electric current value and a preset
reference value are together input to an electric current
comparator of the tobacco liquid detecting module 140
to be compared. When the sampled electric current value
is less than the preset reference value, which means the
amount of the tobacco liquid is low, the electric current
comparator will output a low level voltage. The control
module 120 receives an enable signal indicating the
amount of tobacco liquid is low. The control module 120
stops sending drive and control signals. The control mod-
ule 120 also sends a status indicating the amount of the
tobacco liquid is low to the display module 160, which
then makes the indicator lights twinkle three times.
[0037] When an electric current or a voltage of the ex-
ternal power supply is low, the charging module 150 will
send a power low signal to the display module 160
through the control module 120. The control module 120
stops sending drive and control signals.
[0038] As shown in FIG.2, the present disclosure also
discloses an electronic cigarette including a mouthpiece

C1, a heater strip S1 and a liquid storage H1, an indicator
light LED1, a power supply, a capacitor C2 and a control
chip U1. In the embodiment, the control chip U1 is the
control chip 100 in FIG.1.
[0039] The mouthpiece C1 is connected to the SW pin
of the control chip U1, the heater strip S1 is connected
to the AT pin of the control chip U1, the liquid storage H1
is connected to the NCT pin of the control chip U1, the
indicator light LED1 is connected to the LED pin of the
control chip U1. The VDD pin of the control chip U1 in-
terconnects the positive pole of a power supply and the
capacitor C2, the GND pin of the control chip U1 is
grounded.
[0040] In the embodiment, the heater strip S1 is con-
nected to an atomization device loaded with tobacco liq-
uid. The heater strip S1 provides heat for atomization.
The power supply provides with power for the electronic
cigarette. While in a smoking situation, vibration of the
VDD pin will generate impure power, which may cause
logical error in internal circuit. The capacitor C2 functions
as a bypass filtering to avoid the logical error.
[0041] FIG.3 is a external structure diagram of an elec-
tronic cigarette of an embodiment. The electronic ciga-
rette includes a control chip 210, a pneumatic sensor
220, a battery 230, a liquid storage, a heater strip 240
and an indicator light 250. The pneumatic sensor 220
has the same function with the mouthpiece described in
above embodiment. The pneumatic sensor 220 can be
deformed while detecting air flow.
[0042] By using the tobacco liquid detecting module,
above-described controller and electronic cigarette can
detect the amount of tobacco liquid. When the amount
is less than the preset reference value, the control module
will stop sending drive and control signals, thus the heater
strip connected to the control module will stop heating
the air when the tobacco liquid is exhausted, so the elec-
tronic cigarette will not produce unpleasant smell.

Claims

1. An electronic cigarette controller, comprising a con-
trol chip, wherein the control chip comprises:

a smoking detecting module, configured for de-
tecting a capacitance change of an external
mouthpiece, when the capacitance is not less
than a smoking threshold, the smoking detecting
module sends a smoking signal to switch on the
electronic cigarette, or else the smoking detect-
ing module send a standby signal to shut down
the electronic cigarette;
a control module, connected to the smoking de-
tecting module, and configured for sending drive
and control signals according to the smoking sig-
nal, or stopping sending drive and control sig-
nals according to the standby signal;
a drive module, connected to the control module,
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and configured for receiving the drive and con-
trol signals and outputting electric current to
drive the electronic cigarette to work; and
a tobacco liquid detecting module, connected to
the control module, and configured for sampling
an amount value of a tobacco liquid of the elec-
tronic cigarette and determining whether the
amount value of the tobacco liquid is less than
a preset reference value, if yes, the control mod-
ule stops sending the drive and control signals.

2. The electronic cigarette controller according to claim
1, wherein the amount value of the tobacco liquid is
an electric current value flowing through a pin of the
tobacco liquid detecting module, the pin is configured
for connecting with an external oil storage cotton.

3. The electronic cigarette controller according to claim
1, wherein the smoking detecting module is capable
of automatically identifying different external mouth-
pieces, and presets four smoking thresholds accord-
ing to the difference of the external mouthpieces.

4. The electronic cigarette controller according to claim
3, wherein the four different smoking thresholds are
respectively equal to 3%, 6%, 9% and 12% of the
capacitance change value of the external mouth-
piece.

5. The electronic cigarette controller according to claim
1, wherein the control chip further comprises a charg-
ing module, wherein an output port of the charging
module is connected to the control module, the drive
module respectively; a charging input port of the
charging module is configured for connecting with
an external power supply to implement a charging
function.

6. The electronic cigarette controller according to claim
5, wherein the charging module comprises a charg-
ing voltage detecting unit and a charging control unit,
the charging voltage detecting unit is configured for
detecting a charging voltage of an external config-
ured lithium battery in real time, the charging control
unit controls the charging electric current according
to the charging voltage.

7. The electronic cigarette controller according to claim
5, wherein a multiplexing port serves as the input
port and output port of the charging module, and is
configured for charging and discharging power.

8. The electronic cigarette controller according to claim
7, wherein the multiplexing port is connected to a
bypass filter capacitor.

9. The electronic cigarette controller according to claim
1, wherein the control chip further comprises a dis-

play module connected to the control module, and
the display module is configured for displaying a
smoking status, the amount value of the tobacco liq-
uid and a charging status.

10. The electronic cigarette controller according to claim
9, wherein the display module comprises an indicator
light.

11. The electronic cigarette controller according to claim
1, further comprising a protecting module connected
to the control module; wherein the protecting module
comprises a short-circuit protecting unit and an
open-circuit protecting unit; when an external heater
strip is short-circuited or open-circuited, the protect-
ing module is configured to send a short-circuit signal
or an open-circuit signal to cause the control module
to stop sending the drive and control signals.

12. An electronic cigarette, comprising:

a mouthpiece;
a heater strip;
an oil storage cotton; and
the electronic cigarette controller according to
any one of claims 1 to 11, wherein the mouth-
piece is connected to the smoking detecting
module, the heater strip is connected to the drive
module; the oil storage cotton is connected to
the tobacco liquid detecting module.

13. The electronic cigarette according to claim 12,
wherein the mouthpiece comprises a pneumatic
sensor.
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