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(57) A method, device and system for controlling a
linear motor of an electronic atomizer, and an electronic
atomizer are disclosed. The method includes: sending a
play instruction including a current vibration waveform
data packet to a driving module of the electronic atomizer,
the vibration waveform data packet including a vibration
waveform of vibration waveform data matching a current
vibration mode; and sending, if an interrupt signal fed
back by the driving module is received, a play instruction

including a next vibration waveform data packet to the
driving module. In the case of fewer hardware resources
of the electronic atomizer, the vibration waveform data
matching the current vibration mode is sent to the driving
module through the controller including a DMA unit, so
as to drive the linear motor to vibrate in a manner of writing
simultaneously with vibrating, thereby achieving a rich
vibration effect and greatly improved practicability.
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Description

TECHNICALFIELD

[0001] The present application relates to the technical
field of signal processing, and in particular, to a method,
device and system for controlling a linear motor of an
electronic atomizer, and an electronic atomizer.

BACKGROUND

[0002] An electronic atomizer may control a linear mo-
tor through output of a driving chip to achieve a better
motor vibration effect. The driving chip has two control
modes: a real-time transport protocol (RTP) mode and a
random access memory (RAM) mode. In the RTP mode,
any form of vibration waveforms may be outputted. In the
current market, the RTP mode is used in almost all elec-
tronic products with linear motors. More hardware re-
sources are generally required in the RTP mode. How-
ever, due to limited hardware resources of electronic at-
omizer products, most driving chips of electronic atom-
izers can only use the RAM mode to drive linear motors.
However, in the RAM mode, only simple waveforms in-
stead of rich vibration waveforms can be generated,
causing vibration feedback of the electronic atomizer
products to be in a relatively simple form.
[0003] During the implementation, the inventor finds
that the conventional art has at least the following prob-
lems. The existing electronic atomizer uses the RAM
mode to drive the linear motor to vibrate, leading to prob-
lems of a single vibration form and impossible generation
of rich vibration waveforms.

SUMMARY

[0004] Based on the above, there is a need to provide
a method, device and system for controlling a linear motor
of an electronic atomizer, and an electronic atomizer with
respect to the above technical problems.
[0005] In a first aspect, a method for controlling a linear
motor of an electronic atomizer, which is applied to a
controller including a direct memory access (DMA) unit,
is provided. The method includes: sending a play instruc-
tion to a driving module of the electronic atomizer, the
play instruction including a current vibration waveform
data packet, the play instruction being used for instructing
the driving module to play the vibration waveform data
packet to drive the linear motor of the electronic atomizer
to vibrate, the vibration waveform data packet including
a vibration waveform of vibration waveform data match-
ing a current vibration mode; and sending, if an interrupt
signal fed back by the driving module is received, a play
instruction including a next vibration waveform data pack-
et to the driving module.
[0006] In one embodiment, prior to sending the play
instruction to the driving module of the electronic atom-
izer, the method includes: resetting the driving module,

and if a size of the vibration waveform data is larger than
a storage space of a static random access memory
(SRAM) of the driving module, segmenting and packag-
ing the vibration waveform data sequentially to obtain a
number of vibration waveform data packets each with a
size smaller than the storage space of the SRAM.
[0007] In one embodiment, the method further in-
cludes: outputting a vibration stop instruction if the inter-
rupt signal is received after all the vibration waveform
data packets are sent to the driving module, the vibration
stop instruction being used for instructing the driving
module to control the linear motor to stop vibrating.
[0008] In one embodiment, the vibration waveform da-
ta is RTP mode vibration waveform data. The step of
sending the play instruction to the driving module of the
electronic atomizer includes: sending the play instruction
to the driving module by I2C-DMA when a vibration event
of the electronic atomizer occurs currently.
[0009] In a second aspect, a method for controlling a
linear motor of an electronic atomizer, which is applied
to a driving module of the electronic atomizer, is also
provided. The method includes: playing, in a case where
a play instruction including a current vibration waveform
data packet and sent by a controller of the electronic at-
omizer including a DMA unit is received, the vibration
waveform data packet to drive the linear motor of the
electronic atomizer to vibrate, the vibration waveform da-
ta packet including a vibration waveform of vibration
waveform data matching a current vibration mode; and
clearing the vibration waveform data packet if the vibra-
tion waveform data packet is played out, and feeding an
interrupt signal back to the controller, the interrupt signal
being used for instructing the controller to send a play
instruction including a next vibration waveform data pack-
et.
[0010] In a third aspect, a device for controlling a linear
motor of an electronic atomizer is further provided. The
device includes: a first output module configured to send
a play instruction to a driving module of the electronic
atomizer, the play instruction including a current vibration
waveform data packet, the play instruction being used
for instructing the driving module to play the vibration
waveform data packet to drive the linear motor of the
electronic atomizer to vibrate, the vibration waveform da-
ta packet including a vibration waveform of vibration
waveform data matching a current vibration mode; and
a second output module configured to send, if an interrupt
signal fed back by the driving module is received, a play
instruction including a next vibration waveform data pack-
et to the driving module.
[0011] In a fourth aspect, a system for controlling a
linear motor of an electronic atomizer is further provided.
The system includes: a driving module, a linear motor,
and a controller including a DMA unit. The driving module
is connected to the controller and the linear motor re-
spectively. The controller is configured to perform the
method according to the first aspect, and/or the driving
module is configured to perform the method according
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to the second aspect.
[0012] In one embodiment, the system further includes
an RST rest driving chip and an Inter-integrated Circuit
(I2C) bus. The RST rest driving chip is connected to the
controller and the driving module respectively. The con-
troller is connected to the driving module through the I2C
bus. The linear motor is connected to an HDP pin of the
driving module and an HDN pin of the driving module
respectively. The controller is a single-chip microcom-
puter with a DMA function.
[0013] In a fifth aspect, an electronic atomizer is further
provided. The electronic atomizer includes the system
according to the fourth aspect.
[0014] In a sixth aspect, a computer-readable storage
medium is further provided. The computer-readable stor-
age medium stores a computer program. The computer
program, when executed by a processor, causes the
processor to implement steps of the method described
above.
[0015] One of the above technical solutions has at least
the following advantages and beneficial effects.
[0016] In the present application, a play instruction in-
cluding a current vibration waveform data packet may be
sent to the driving module of the electronic atomizer, the
play instruction is used for instructing the driving module
to play the vibration waveform data packet while receiv-
ing the vibration waveform data packet, so as to drive
the linear motor of the electronic atomizer to vibrate ac-
cording to a vibration waveform of vibration waveform
data included in the vibration waveform data packet and
matching a current vibration mode, and if an interrupt
signal fed back by the driving module is received, a play
instruction including a next vibration waveform data pack-
et is sent to the driving module, so that the driving module
continues to play, in real time, the remaining vibration
waveforms in the vibration waveform data matching the
current vibration mode. Thus, according to the present
application, in the case of fewer hardware resources of
the electronic atomizer, the vibration waveform data
matching the current vibration mode is sent to the driving
module through the controller including a DMA unit, so
as to drive the linear motor of the electronic atomizer to
vibrate in manner of writing simultaneously with vibrating,
thereby providing rich vibration waveforms for different
vibration modes, achieving a rich vibration effect, saving
resources, and greatly improved practicability.

BRIEFDESCRIPTION OFTHE DRAWINGS

[0017] In order to more clearly illustrate the technical
solutions in embodiments of the present application or
the conventional art, the accompanying drawings used
in the description of the embodiments or the conventional
art will be briefly introduced below. It is apparent that, the
accompanying drawings in the following description are
only some embodiments of the present application, and
other drawings can be obtained by those of ordinary skill
in the art from the provided drawings without creative

efforts.

FIG. 1 is a schematic flowchart of a method for con-
trolling a linear motor of an electronic atomizer ap-
plied to a controller including a DMA unit according
to an embodiment.
FIG. 2 is a schematic flowchart of a method for con-
trolling a linear motor of an electronic atomizer ap-
plied to a driving module of an electronic atomizer
according to an embodiment.
FIG. 3 is a block diagram illustrating a configuration
of a device for controlling a linear motor of an elec-
tronic atomizer according to an embodiment.
FIG. 4 is a block diagram illustrating a configuration
of a system for controlling a linear motor of an elec-
tronic atomizer according to an embodiment.
FIG. 5 is a schematic workflow of a system for con-
trolling a linear motor of an electronic atomizer ac-
cording to an embodiment.
FIG. 6 is a block diagram illustrating a configuration
of a system for controlling a linear motor of an elec-
tronic atomizer according to another embodiment.
FIG. 7 is a block diagram illustrating a configuration
of an electronic atomizer according to an embodi-
ment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] For easy understanding of the present applica-
tion, a more comprehensive description of the present
application is given below with reference to the accom-
panying drawings. Preferred implementations of the
present application are given in the accompanying draw-
ings. However, the present application may be imple-
mented in many different forms and is not limited to the
implementations described herein. On the contrary,
these embodiments are provided to understand the dis-
closed content of the present application more thoroughly
and comprehensively.
[0019] Unless defined otherwise, all technical and sci-
entific terms used herein have the same meanings as
would generally understood by those skilled in the tech-
nical field of the present application. The terms used
herein in the specification of the present application are
for the purpose of describing specific embodiments only,
and are not intended to limit the present application.
[0020] It may be understood that the terms such as
"first" and "second" used in the present application may
be used herein to describe various elements, but the el-
ements are not limited by the terms. The terms are in-
tended only to distinguish one element from another el-
ement.
[0021] It is to be noted that when an element is referred
to as being "connected to" another element, the element
may be directly connected to the another element or con-
nected to the another element via an intermediate ele-
ment. In addition, "connection" in the following embodi-
ments should be understood as "electrical connection",
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"communication connection", etc., if electrical signals or
data are transmitted between connected objects.
[0022] In use, the singular forms of "a/an", "one", and
"the" may also include plural forms, unless otherwise
clearly specified in the context. It should be further un-
derstood that the terms "include/comprise" and/or "have"
specify the presence of the features, integers, steps, op-
erations, components, portions, or combinations thereof,
but may not exclude the presence or addition of one or
more of other features, integers, steps, operations, com-
ponents, portions, or combination thereof. At the same
time, the term "and/or" used in the specification may in-
clude any and all combinations of related listed items.
[0023] As described in the background, the electronic
atomizer in the prior art uses the RAM mode to drive the
motor to vibrate, which has the problems of impossible
generation of rich vibration waveforms and poor practi-
cability. Through the inventor’s research, it is found that
any form of rich vibration waveforms can be outputted in
the RTP mode. However, due to fewer hardware resourc-
es of the electronic atomizer and a single-task operation
nature of the controller thereof, other operations cannot
be performed at the same time when the controller writes
data into the driving module.
[0024] Based on the above reasons, the present in-
vention provides a solution of using a DMA function of
the controller to control the driving module through the
RTP mode.
[0025] In one embodiment, as shown in FIG. 1, a meth-
od for controlling a linear motor of an electronic atomizer
is provided. The method is applied to a controller includ-
ing a DMA unit, and may include the following steps.
[0026] In step 202, a play instruction is sent to a driving
module of the electronic atomizer, the play instruction
including a current vibration waveform data packet, the
play instruction being used for instructing the driving
module to play the vibration waveform data packet to
drive the linear motor of the electronic atomizer to vibrate,
the vibration waveform data packet including a vibration
waveform of vibration waveform data matching a current
vibration mode.
[0027] In step 204, if an interrupt signal fed back by
the driving module is received, a play instruction including
a next vibration waveform data packet is sent to the driv-
ing module.
[0028] The driving module may be a driving chip. Hard-
ware configuration of the driving chip may be implement-
ed by an I2C (inter-integrated circuit) bus, which is a two-
line serial bus. The controller may be a single-chip mi-
crocomputer including a DMA unit.
[0029] During daily use of the electronic atomizer, the
electronic atomizer may be operated correspondingly to
trigger vibration feedback of the electronic atomizer, so
that people can more intuitively grasp use feedback of
the electronic atomizer during the use. Tactile (vibration)
feedback is a new feedback mode which is different from
auditory feedback and visual feedback. The vibration
feedback not only enables the product to communicate

with users flexibly in noisy and light-limited environments,
but also improves monotonous operation experience
caused by a current flat-touch-based operation manner.
That is, the vibration feedback of the electronic atomizer
not only conveys information to the users, but also en-
hances user experience.
[0030] A vibration mode may be divided into short vi-
bration, fade-in vibration or fade-out vibration according
to usage scenarios. Different vibration waveforms may
bring different tactile effects to the users (such as Click,
Pulse, Bump, Ramp up, Ramp down and other tactile
effects, among which the Click vibration effect may have
different vibration intensity such as strong, medium,
weak, etc., a Click vibration duration may be short, long,
longer, or other different time periods, and the different
effects depend on different driving voltages and driving
time). Different vibration modes in different scenarios can
improve the users’ comfort of use. For example, when a
cartridge of the electronic atomizer is inserted and re-
moved, the electronic atomizer may give a short vibration
feedback, or when the users smoke the electronic atom-
izer, the vibration of the electronic atomizer may fade in
until the users stop smoking the electronic atomizer. Rich
vibration feedback enables the users to more intuitively
obtain current usage feedback of the electronic atomizer,
improving the users’ comfort of use and practicability.
[0031] Specifically, a play instruction including a cur-
rent vibration waveform data packet is sent to the driving
module of the electronic atomizer, the vibration waveform
data packet includes a vibration waveform of vibration
waveform data matching a current vibration mode, and
the vibration waveform data in different vibration modes
may vary. The play instruction may instruct the driving
module to play, in real time, the vibration waveform in
the vibration waveform data packet received, so as to
drive the linear motor of the electronic atomizer to vibrate
correspondingly according to the vibration waveform
matching the current vibration mode, so that the users
can intuitively feel the vibration feedback under different
usage scenarios. Thus, according to the present appli-
cation, the driving module is instructed to immediately
drive the linear motor to perform vibration of the vibration
waveform of the vibration waveform data matching the
current vibration mode in the case of receiving the play
instruction while the play instruction including the current
vibration waveform data packet is sent to the driving mod-
ule.
[0032] Moreover, if an interrupt signal (INPT signal)
fed back by the driving module is received, indicating that
the driving module has played out the vibration waveform
of the vibration waveform data matching the current vi-
bration mode in the current vibration waveform data
packet, a play instruction including a next vibration wave-
form data packet is sent to the driving module, so as to
instruct the driving module to immediately play, in real
time in the case of receiving the next vibration waveform
data packet, a vibration waveform of vibration waveform
data matching the current vibration mode in the next vi-
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bration waveform data packet to control the linear motor
to continue the play until the vibration waveform data
matching the current vibration mode is played out.
[0033] According to the present application, vibration
waveform data matching the current vibration mode can
be provided, and different vibration modes correspond
to different vibration waveform data, so that the electronic
atomizer can output rich vibration waveforms in a manner
of writing data simultaneously with vibrating in the case
of fewer hardware resources. In this way, the vibration
waveform data requires a large storage space. There-
fore, in the present application, vibration waveforms in
the vibration waveform data are successively sent to the
driving module of the electronic atomizer in the form of
data packets. That is, in the present application, the con-
troller including the DMA unit sends a play instruction
including a current vibration waveform data packet to the
driving module, so as to instruct the driving module to
play the vibration waveform data packet to drive the linear
motor of the electronic atomizer to vibrate correspond-
ingly according to the vibration waveform data matching
the current vibration mode, and in the case of receiving
the interrupt signal fed back by the driving module, a play
instruction including a next vibration waveform data pack-
et is sent to the driving module to control the linear motor
to continue the play, so as to output rich vibration wave-
forms in a manner of writing data simultaneously with
vibrating in the case of fewer hardware resources, so that
the linear motor brings a richer vibration effect, and prac-
ticability and user experience are greatly improved.
[0034] In one embodiment, the vibration waveform da-
ta is RTP mode vibration waveform data.
[0035] The step 202 where the play instruction is sent
to the driving module of the electronic atomizer may in-
clude: sending the play instruction to the driving module
by I2C-DMA when a vibration event of the electronic at-
omizer occurs currently.
[0036] The vibration event of the electronic atomizer
is an event that requires feedback vibration of the elec-
tronic atomizer, such as insertion and removal of the car-
tridge of the electronic atomizer or a user’s smoking of
the electronic atomizer. Under different usage scenarios,
different vibration events of the electronic atomizer may
be triggered, which correspond to different vibration
modes.
[0037] The RTP mode vibration waveform data in the
present application may include any form of vibration
waveforms, which may include vibration waveforms such
as a harmonic vibration waveform, a periodic vibration
waveform, a composite vibration waveform, a damped
vibration waveform, a sinusoidal scanning waveform, a
narrow-band random waveform, and a broadband ran-
dom waveform, and may also include a waveform super-
imposed by various forms of vibration waveforms. Since
data is written into the driving module in the RTP mode,
a size (more than hundreds of k bytes) of the vibration
waveform data in the RTP mode is generally much larger
than a storage space of the SRAM of the driving module.

Therefore, the RTP mode vibration waveform data can
be written into the driving module in blocks.
[0038] Specifically, when the vibration event of the
electronic atomizer occurs currently, the play instruction
including the current vibration waveform data packet may
be sent to the driving module of the electronic atomizer
by I2C-DMA. The vibration waveform data packet in-
cludes a vibration waveform of the RTP mode vibration
waveform data matching the current vibration mode. That
is, the vibration waveform included in the current vibration
waveform data packet sent to the driving module match-
es the current vibration mode. Vibration waveforms of
the RTP mode vibration waveform data under different
vibration modes may vary, so as to intuitively feel vibra-
tion feedback under different usage scenarios when the
vibration event of the electronic atomizer occurs. The
play instruction is used for instructing the driving module
to immediately play the vibration waveform data packet
in the case of receiving the play instruction including the
current vibration waveform data packet, so as to drive
the linear motor of the electronic atomizer to vibrate ac-
cording to the vibration waveform matching the current
vibration mode. Thus, in the present application, when
the vibration event of the electronic atomizer occurs cur-
rently, the linear motor immediately performs the corre-
sponding vibration while the vibration waveform data
packet including the vibration waveform of the RTP mode
vibration waveform data matching the current vibration
mode is sent to the driving module, which realizes a con-
trol process of writing data simultaneously with vibrating,
and the RTP mode vibration waveform data can provide
rich vibration waveforms corresponding to the current vi-
bration mode.
[0039] If the interrupt signal (INPT signal) fed back by
the driving module is received, it indicates that the driving
module has played out the vibration waveform of the RTP
mode vibration waveform data in the vibration waveform
data packet. Therefore, a play instruction including a next
vibration waveform data packet may be sent to the driving
module by I2C-DMA, so as to instruct the driving module
to play the next vibration waveform data packet to control
the linear motor to continue vibrating.
[0040] In the present application, when the vibration
event of the electronic atomizer occurs currently, the play
instruction including the current vibration waveform data
packet is sent to the driving module of the electronic at-
omizer by I2C-DMA, so as to instruct the driving module
to play the vibration waveform data packet to drive the
linear motor of the electronic atomizer to vibrate corre-
spondingly. The vibration waveform data packet includes
a vibration waveform of RTP mode vibration waveform
data matching the current vibration mode. Under different
vibration modes, the present application may also pro-
vide corresponding different RTP mode vibration wave-
form data. Thus, in the present application, rich vibration
waveforms can be outputted in the RTP mode of writing
data simultaneously with vibrating in the case of fewer
hardware resources of the electronic atomizer, which
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greatly improves practicability and user experience.
[0041] In one embodiment, prior to the step 202 where
the play instruction is sent to the driving module of the
electronic atomizer, the method may include: resetting
the driving module, and if a size of the vibration waveform
data is larger than a storage space of an SRAM of the
driving module, segmenting and packaging the vibration
waveform data sequentially to obtain a number of vibra-
tion waveform data packets each with a size smaller than
the storage space of the SRAM.
[0042] The SRAM of the driving module is configured
to store the RTP mode vibration waveform data.
[0043] In a specific example, prior to the step of reset-
ting the driving module, the method may include: initial-
izing I2C-DMA configuration.
[0044] Specifically, prior to the vibration event of the
electronic atomizer, I2C-DMA configuration may be ini-
tialized and interruption may be configured. The interrup-
tion is configured to define ports of the driving module
for data input and output. The I2C-DMA configuration is
initialized to ensure normal operation of a subsequent
data processing process. When the vibration event of the
electronic atomizer occurs currently, the driving module
can be reset. The storage space of the SRAM of the
driving module is generally 3k bytes, while the RTP mode
vibration waveform data is generally more than hundreds
of k bytes, which is much larger than the storage space
of the SRAM. Therefore, a vibration waveform of the RTP
mode vibration waveform data is required to be written
into the driving module in blocks. That is, if a size of the
RTP mode vibration waveform data matching the current
vibration mode is larger than the storage space of the
SRAM of the driving module, the RTP mode vibration
waveform data matching the current vibration mode is
segmented and packaged sequentially to obtain a
number of vibration waveform data packets. Each vibra-
tion waveform data packet includes a corresponding par-
tial vibration waveform of the RTP mode vibration wave-
form data, and a size of each vibration waveform data
packet is smaller than the storage space of the SRAM.
Thus, after the driving module plays out part of the vibra-
tion waveform in the RTP mode vibration waveform data
in the current vibration waveform data packet, a play in-
struction including a next vibration waveform data packet
is sent to the driving module to instruct the driving module
to the following partial vibration waveform in the RTP
mode vibration waveform data in the next vibration wave-
form data packet in order. Since a speed at which data
is written into the driving module is much higher than a
speed at which the driving module plays the vibration
waveform, the linear motor can continue the correspond-
ing vibration according to the vibration waveform of the
RTP mode vibration waveform data matching the current
vibration mode.
[0045] In the present application, the RTP mode vibra-
tion waveform data is segmented and packaged to obtain
a number of vibration waveform data packets, the RTP
mode vibration waveform data is written into the driving

module in blocks, and the driving module is instructed to
control the linear motor to vibrate correspondingly while
the data is written into the driving module. Moreover,
when the current vibration waveform data packet is
played out, the driving module may be further instructed
according to the play instruction including the next vibra-
tion waveform data packet to continue to play a vibration
waveform in the next vibration waveform data packet, so
that the linear motor continues to vibrate, and rich vibra-
tion waveforms can still be outputted in the case of limited
hardware resources of the electronic atomizer, thereby
improving practicability and users’ comfort of use.
[0046] In one embodiment, the electronic atomizer lin-
ear motor control method may further include: outputting
a vibration stop instruction if the interrupt signal is re-
ceived after all the vibration waveform data packets are
sent to the driving module, the vibration stop instruction
being used for instructing the driving module to control
the linear motor to stop vibrating.
[0047] Specifically, after the vibration waveform data
packets obtained by segmenting and packaging the RTP
mode vibration waveform data are sent to the driving
module, if an interrupt signal fed back by the driving mod-
ule is received, it indicates that the SRAM of the driving
module has played out the vibration waveform of the RTP
mode vibration waveform data matching the current vi-
bration mode included in the vibration waveform data
packets. That is, the driving module has played out the
vibration waveform of the RTP mode vibration waveform
data, and a vibration stop instruction can be outputted to
the driving module to cause the linear motor to stop vi-
brating. That is, the linear motor has completed the cor-
responding vibration in the current vibration mode. For
example, in the case of insertion and removal of the car-
tridge of the electronic atomizer, the linear motor feeds
back a short vibration, and stop vibrating when the vibra-
tion waveform of the RTP mode vibration waveform data
matching the current vibration mode is played out. When
the electronic atomizer is smoked, the linear motor may
feed back a vibration with fade-in vibration intensity, and
stop vibrating when the smoking of the electronic atom-
izer is stopped. The matched RTP mode vibration wave-
form data may vary in different vibration modes, and the
linear motor may also vibrate in different manners, so as
to provide rich vibration feedback for the electronic at-
omizer and improve practicability and comfort of use.
[0048] In a specific example, if the size of the RTP
mode vibration waveform data packet is smaller than the
storage space of the SRAM of the driving module, the
RTP mode vibration waveform data may not be segment-
ed, and the RTP mode vibration waveform data may be
directly sent to the SRAM of the driving module as a vi-
bration data packet. Moreover, when an interrupt signal
fed back by the driving module is received, a vibration
stop instruction is outputted to instruct the driving module
to control the linear motor to stop vibrating.
[0049] Based on the above, in the present application,
when a vibration event of the electronic atomizer occurs
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currently, the RTP mode vibration waveform data in the
storage space of the SRAM is segmented and packaged
sequentially to obtain a number of vibration waveform
data packets, and the play instruction including a current
vibration waveform data packet is sent to the driving mod-
ule by I2C-DMA. The play instruction is used for instruct-
ing the driving module to play the vibration waveform
data packet to drive the linear motor to vibrate corre-
spondingly. Moreover, when an interrupt fed back by the
driving module is received, a play instruction including a
next vibration waveform data packet is sent to the driving
module by I2C-DMA, so that the remaining vibration
waveform of the RTP mode vibration waveform data can
be successively and continuously played in order,
achieving continued vibration of the linear motor and a
driving process of writing data simultaneously with vibrat-
ing in the RTP mode. In the present application, rich vi-
bration waveforms can be outputted in the RTP mode in
the case of fewer hardware resources of the electronic
atomizer. The present application has high practicability
and can greatly improve the users’ comfort of use.
[0050] In one embodiment, as shown in FIG. 2, a meth-
od for controlling a linear motor of an electronic atomizer
applied to a driving module of an electronic atomizer is
provided. The method may include the following steps.
[0051] In step 302, in a case where a play instruction
including a current vibration waveform data packet and
sent by a controller of the electronic atomizer including
a DMA unit is received, the vibration waveform data pack-
et is played to drive the linear motor of the electronic
atomizer to vibrate, the vibration waveform data packet
including a vibration waveform of vibration waveform da-
ta matching a current vibration mode.
[0052] In step 304, the vibration waveform data packet
is cleared if the vibration waveform data packet is played
out, and an interrupt signal is fed back to the controller,
the interrupt signal being used for instructing the control-
ler to send a play instruction including a next vibration
waveform data packet.
[0053] Specifically, in a case where a play instruction
sent by a controller of the electronic atomizer including
a DMA unit is received, the current vibration waveform
data packet included in the play instruction is played to
drive the linear motor of the electronic atomizer to vibrate
correspondingly according to a vibration waveform of
RTP mode vibration waveform data matching the current
vibration mode included in the vibration waveform data
packet, which realizes a driving process of writing data
simultaneously with vibrating in an RTP mode. In a case
where the vibration waveform data packet is played out,
the SRAM is cleared, that is, the vibration waveform data
packet in the SRAM is cleared, and an interrupt signal is
fed back to the controller. The interrupt signal is used for
instructing the controller to send a play instruction includ-
ing a next vibration waveform data packet, so as to en-
sure continued vibration of the linear motor.
[0054] Based on the above, in the present application,
in a case where the play instruction including the current

vibration waveform data packet is received, the vibration
waveform of the RTP mode vibration waveform data
matching the current vibration mode included in the vi-
bration waveform data packet is immediately played to
drive the linear motor to vibrate, which realizes a driving
process of writing data simultaneously with vibrating in
the RTP mode, and in a case where the vibration wave-
form data packet is played out, an interrupt signal is fed
back to the controller to instruct the controller to send a
play instruction including a next vibration waveform data
packet, so as to drive the linear motor to continue to vi-
brate according to the vibration waveform of the RTP
mode vibration waveform data matching the current vi-
bration mode. In the present application, the RTP mode
may be adopted to drive the linear motor to vibrate in the
case of fewer hardware resources of the electronic at-
omizer, so as to generate rich vibration waveforms, there-
by providing users of the electronic atomizer with rich
vibration feedback in different usage scenarios, and
greatly improving practicality and comfort of use.
[0055] It should be understood that, although the steps
in the flowchart of FIG. 1 to FIG. 2 are shown in sequence
as indicated by the arrows, the steps are not necessarily
performed in the order indicated by the arrows. Unless
otherwise clearly specified herein, the steps are per-
formed without any strict sequence limitation, and may
be performed in other orders. In addition, at least some
steps in FIG. 1 to FIG. 2 may include a plurality of steps
or a plurality of stages, and such steps or stages are not
necessarily performed at a same moment, and may be
performed at different moments. The steps or stages may
be performed in turn or alternately with other steps or at
least part of the steps or stages of other steps, rather
than being necessarily performed sequentially.
[0056] In one embodiment, as shown in FIG. 3, a de-
vice for controlling a linear motor of an electronic atomizer
is provided, which may include a first output module 110
and a second output module 120.
[0057] The first output module 110 is configured to
send a play instruction to a driving module of the elec-
tronic atomizer, the play instruction including a current
vibration waveform data packet, the play instruction be-
ing used for instructing the driving module to play the
vibration waveform data packet to drive the linear motor
of the electronic atomizer to vibrate, the vibration wave-
form data packet including a vibration waveform of vibra-
tion waveform data matching a current vibration mode.
[0058] The second output module 120 is configured to
send, if an interrupt signal fed back by the driving module
is received, a play instruction including a next vibration
waveform data packet to the driving module.
[0059] In one embodiment, the electronic atomizer lin-
ear motor control apparatus may further include a reset
module configured to reset the driving module, and if a
size of the vibration waveform data is larger than a stor-
age space of an SRAM of the driving module, segment
and package the vibration waveform data sequentially to
obtain a number of vibration waveform data packets each
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with a size smaller than the storage space of the SRAM.
[0060] In one embodiment, the electronic atomizer lin-
ear motor control apparatus may further include a third
output module configured to output a vibration stop in-
struction if the interrupt signal is received after all the
vibration waveform data packets are sent to the driving
module, the vibration stop instruction being used for in-
structing the driving module to control the linear motor to
stop vibrating.
[0061] In one embodiment, the vibration waveform da-
ta may be RTP mode vibration waveform data.
[0062] The first output module 110 is further configured
to send the play instruction to the driving module by I2C-
DMA when a vibration event of the electronic atomizer
occurs currently.
[0063] In one embodiment, a device for controlling a
linear motor of an electronic atomizer is provided, which
may include a data receiving module and a signal feed-
back module.
[0064] The data receiving module is configured to play,
in a case where a play instruction including a current
vibration waveform data packet and sent by a controller
of the electronic atomizer including a DMA unit is re-
ceived, the vibration waveform data packet to drive the
linear motor of the electronic atomizer to vibrate, the vi-
bration waveform data packet including a vibration wave-
form of vibration waveform data matching a current vi-
bration mode.
[0065] The signal feedback module is configured to
clear the vibration waveform data packet if the vibration
waveform data packet is played out, and feed an interrupt
signal back to the controller, the interrupt signal being
used for instructing the controller to send a play instruc-
tion including a next vibration waveform data packet.
[0066] Specific limitations on the electronic atomizer
linear motor control apparatus may be obtained with ref-
erence to the limitations on the electronic atomizer linear
motor control method hereinabove. Details are not de-
scribed herein. The modules in the foregoing electronic
atomizer linear motor control apparatus may be imple-
mented entirely or partially by software, hardware, or a
combination thereof. The above modules may be built in
or independent of a processor of a computer device in a
hardware form, or may be stored in a memory of the
computer device in a software form, so that the processor
invokes and performs operations corresponding to the
above modules. It is to be noted that the division of the
modules is merely schematic, which is merely a logical
function division and may be another division in actual
implementation.
[0067] In one embodiment, as shown in FIG. 4, a sys-
tem for controlling a linear motor of an electronic atomizer
(also shown as electronic atomizer linear motor control
system) is provided, which may include: a driving module,
a linear motor, and a controller including a DMA unit.
[0068] The driving module is connected to the control-
ler and the linear motor respectively.
[0069] The controller is configured to perform the meth-

od for controlling the linear motor of the electronic atom-
izer described above, and/or the driving module is con-
figured to perform the method for controlling the linear
motor of the electronic atomizer described above.
[0070] In one example, the controller may be a single-
chip microcomputer with a DMA function.
[0071] The driving module may be a driving chip. Hard-
ware configuration of the driving chip may be implement-
ed by an I2C bus.
[0072] Specifically, when a microcontroller unit (MCU)
of the single-chip microcomputer writes the RTP mode
vibration waveform data into the driving chip through the
RTP mode (by writing data simultaneously with vibrat-
ing), due to a single-task operation nature of the single-
chip microcomputer, the MCU of the single-chip micro-
computer cannot perform other operations at the same
time. Thus, in the present application, the DMA unit of
the single-chip microcomputer is used to write the RTP
mode vibration waveform data into the SRAM of the driv-
ing chip by I2C-DMA, the RTP mode vibration waveform
data is played in real time, and the play is stopped when
the writing of the data is stopped. During the vibration of
the linear motor, the MCU of the single-chip microcom-
puter may not be affected by the writing of data into the
driving chip through the DMA, and may perform other
operations at the same time, so as to generate rich vi-
bration waveforms in the case of fewer hardware resourc-
es of the electronic atomizer.
[0073] In one specific example, as shown in FIG. 5,
after the electronic atomizer is powered on, I2C-DMA
configuration is initialized. When a vibration event of the
electronic atomizer occurs currently, for example, in the
case of current insertion and removal of the cartridge of
the electronic atomizer, the single-chip microcomputer
may reset the driving chip, and configure interruption to
define ports for data transmission. The single-chip mi-
crocomputer acquires the RTP mode vibration waveform
data matching the current vibration mode. If the size of
the RTP mode vibration waveform data is larger than the
storage space of the SRAM of the driving chip, the single-
chip microcomputer writes the RTP mode vibration wave-
form data into the SRAM in blocks. That is, the single-
chip microcomputer segments and packages the RTP
mode vibration waveform data sequentially to obtain a
number of vibration waveform data packets, and send
the play instruction including the current vibration wave-
form data packet to the driving chip by I2C-DMA. The
driving chip, in the case of receiving the play instruction
by I2C-DMA, immediately plays the vibration waveform
data package, and controls the linear motor to vibrate
correspondingly based on an RTP vibration waveform of
the RTP mode vibration waveform data matching the cur-
rent vibration mode included in the vibration waveform
data packet. If the driving chip plays out the vibration
waveform data packet, the vibration waveform data pack-
et of the SRAM is cleared. An interrupt signal is fed back
to the single-chip microcomputer in a case where the
SRAM is cleared. When receiving the interrupt signal fed
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back by the driving chip, the single-chip microcomputer
sends a play instruction including a next vibration wave-
form data packet to the driving chip by I2C-DMA. When
receiving the play instruction including the next vibration
waveform data packet, the driving chip drives the linear
motor to continue to vibrate according to a vibration wave-
form in the next vibration waveform data packet, data
writing simultaneously with vibrating are repeated until
the single-chip microcomputer sends the vibration wave-
form data packets to the driving chip. The driving chip
feeds an interrupt signal back to the single-chip micro-
computer when playing out the final vibration waveform
data packet, and the single-chip microcomputer outputs
a vibration stop instruction to the driving chip when re-
ceiving the interrupt signal. The driving chip receives the
vibration stop instruction and controls the linear motor to
stop vibrating.
[0074] In one embodiment, the electronic atomizer lin-
ear motor control system may further include an RST rest
driving chip and an I2C bus.
[0075] The RST rest driving chip is connected to the
controller and the driving module respectively.
[0076] The controller is connected to the driving mod-
ule through the I2C bus.
[0077] The linear motor is connected to an HDP pin of
the driving module and an HDN pin of the driving module
respectively.
[0078] As shown in FIG. 6, the I2C bus may include an
I2C-serial clock line (SCL) line and an I2C-serial data
(SDA) line.
[0079] Specifically, the single-chip microcomputer
may reset the driving chip through the RST reset driving
chip, and send a play instruction including a current vi-
bration waveform data packet to the driving chip through
the I2C bus. The driving chip, when receiving the play
instruction including the current vibration waveform data
packet, plays the current vibration waveform data packet,
and drives the linear motor of the electronic atomizer to
vibrate through the HDP pin and the HDN pin. When the
current vibration waveform data packet is played out, the
driving chip feeds an INPT signal (interrupt signal) back
to the single-chip microcomputer. The single-chip micro-
computer, when receiving the INPT signal, sends a play
instruction including a next vibration waveform data pack-
et to the driving chip through the I2C bus, until the inter-
rupt signal fed back by the driving chip is received after
the single-chip microcomputer sends the vibration wave-
form data packets to the driving chip. Then, a vibration
stop instruction is sent to the driving chip through the I2C
bus. The driving chip, when receiving the vibration stop
instruction, controls the linear motor to stop vibrating
through the HDP pin and the HDN pin.
[0080] Based on the above, in the present application,
the RTP mode vibration waveform data is written into the
SRAM of the driving module by I2C-DMA through the
controller including a DMA unit, so that the driving module
plays the waveform in real time to drive the linear motor
to vibrate correspondingly according to the written RTP

mode vibration waveform data. During the vibration of
the linear motor, the controller can continue other oper-
ations without being affected by the writing of data into
the driving module through the DMA. In the case of fewer
hardware resources of the electronic atomizer, rich vi-
bration waveforms are outputted in the RTP mode, so as
to provide rich vibration feedback for users in various
scenarios of using electronic atomizer, and enable the
users to intuitively feel a use state of the electronic at-
omizer, which greatly improves practicability and comfort
of use.
[0081] In one embodiment, as shown in FIG. 7, an elec-
tronic atomizer is provided, including the system for con-
trolling the linear motor of the electronic atomizer de-
scribed above.
[0082] The electronic atomizer in the present applica-
tion can generate rich vibration waveforms in the RTP
mode in the case of fewer hardware resources. For ex-
ample, in the case of insertion and removal of the car-
tridge of the electronic atomizer or smoking of the elec-
tronic atomizer, different vibration feedback is triggered,
so that the users can more intuitively understand the use
of the electronic atomizer, and the practicality and com-
fort are greatly enhanced.
[0083] In one embodiment, a computer-readable stor-
age medium storing a computer program is provided. The
computer program, when executed by a processor, caus-
es the processor to implement steps in the method em-
bodiments described above.
[0084] Those of ordinary skill in the art may understand
that some or all procedures in the methods in the fore-
going embodiments may be implemented by a computer
program instructing related hardware, the program may
be stored in a non-volatile computer-readable storage
medium, and when the program is executed, the proce-
dures in the foregoing method embodiments may be im-
plemented. Any reference to the memory, storage, data-
base, or other media used in the embodiments provided
in the present application may include at least one of a
non-volatile memory and a volatile memory. The non-
volatile memory may include a Read-Only Memory
(ROM), a magnetic tape, a floppy disk, a flash memory,
an optical memory, or the like. The volatile memory may
include a Random Access Memory (RAM) or an external
high-speed cache memory. By way of illustration instead
of limitation, the RAM is available in a variety of forms,
such as a static random access memory (SRAM) and a
Dynamic Random Access Memory (DRAM).
[0085] In the description of the specification, reference
terms such as "some embodiments", "other embodi-
ments", and "ideal examples" mean that a particular fea-
ture, structure, material, or characteristic described in
connection with the embodiment or example is included
in at least one embodiment or example of the present
invention. In the specification, the schematic expressions
to the above terms are not necessarily referring to the
same embodiment or example.
[0086] The technical features in the above embodi-
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ments may be randomly combined. For concise descrip-
tion, not all possible combinations of the technical fea-
tures in the above embodiments are described. However,
all the combinations of the technical features are to be
considered as falling within the scope described in this
specification provided that they do not conflict with each
other.
[0087] The above embodiments only describe several
implementations of the present application, and the de-
scription thereof is specific and detailed, but cannot
therefore be understood as a limitation on the patent
scope of the invention. It should be noted that those of
ordinary skill in the art may further make variations and
improvements without departing from the conception of
the present application, and these all fall within the pro-
tection scope of the present application. Therefore, the
patent protection scope of the present application should
be subject to the appended claims.

Claims

1. A method for controlling a linear motor of an elec-
tronic atomizer, wherein the method is applied to a
controller comprising a direct memory access (DMA)
unit, the method comprising:

sending a play instruction to a driving module of
the electronic atomizer, the play instruction com-
prising a current vibration waveform data pack-
et, the play instruction being used for instructing
the driving module to play the vibration wave-
form data packet to drive the linear motor of the
electronic atomizer to vibrate, the vibration
waveform data packet comprising a vibration
waveform of vibration waveform data matching
a current vibration mode; and
sending, if an interrupt signal fed back by the
driving module is received, a play instruction
comprising a next vibration waveform data pack-
et to the driving module.

2. The method according to claim 1, prior to sending
the play instruction to the driving module of the elec-
tronic atomizer, comprising:
resetting the driving module, and if a size of the vi-
bration waveform data is larger than a storage space
of a static random access memory (SRAM) of the
driving module, segmenting and packaging the vi-
bration waveform data sequentially to obtain a
number of vibration waveform data packets each
with a size smaller than the storage space of the
SRAM.

3. The method according to claim 2, further comprising:
outputting a vibration stop instruction if the interrupt
signal is received after all the vibration waveform da-
ta packets are sent to the driving module, the vibra-

tion stop instruction being used for instructing the
driving module to control the linear motor to stop vi-
brating.

4. The method according to claim 1, wherein the vibra-
tion waveform data is real-time transport protocol
(RTP) mode vibration waveform data; and
wherein the sending the play instruction to the driving
module of the electronic atomizer comprises:
sending the play instruction to the driving module by
I2C-DMA when a vibration event of the electronic
atomizer occurs currently.

5. A method for controlling a linear motor of an elec-
tronic atomizer, wherein the method is applied to a
driving module of the electronic atomizer, the method
comprising:

playing, in a case where a play instruction com-
prising a current vibration waveform data packet
and sent by a controller of the electronic atom-
izer comprising a DMA unit is received, the vi-
bration waveform data packet to drive the linear
motor of the electronic atomizer to vibrate, the
vibration waveform data packet comprising a vi-
bration waveform of vibration waveform data
matching a current vibration mode; and
clearing the vibration waveform data packet if
the vibration waveform data packet is played
out, and feeding an interrupt signal back to the
controller, the interrupt signal being used for in-
structing the controller to send a play instruction
comprising a next vibration waveform data pack-
et.

6. A device for controlling a linear motor of an electronic
atomizer, the device comprising:

a first output module configured to send a play
instruction to a driving module of the electronic
atomizer, the play instruction comprising a cur-
rent vibration waveform data packet, the play
instruction being used for instructing the driving
module to play the vibration waveform data
packet to drive the linear motor of the electronic
atomizer to vibrate, the vibration waveform data
packet comprising a vibration waveform of vi-
bration waveform data matching a current vibra-
tion mode; and
a second output module configured to send, if
an interrupt signal fed back by the driving mod-
ule is received, a play instruction comprising a
next vibration waveform data packet to the driv-
ing module.

7. A system for controlling a linear motor of an elec-
tronic atomizer, the system comprising a driving
module, a linear motor, and a controller comprising
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a DMA unit, wherein:

the driving module is connected to the controller
and the linear motor respectively;
the controller is configured to perform the meth-
od according to any one of claims 1 to 4; and/or
the driving module is configured to perform the
method according to claim 5.

8. The system according to claim 7, further comprising
an RST rest driving chip and an inter-integrated cir-
cuit (I2C) bus, wherein:

the RST rest driving chip is connected to the
controller and the driving module respectively;
the controller is connected to the driving module
through the I2C bus;
the linear motor is connected to an HDP pin of
the driving module and an HDN pin of the driving
module respectively; and
the controller is a single-chip microcomputer
with a DMA function.

9. An electronic atomizer, comprising the system ac-
cording to claim 7 or 8.

10. A computer-readable storage medium, storing a
computer program, wherein the computer program,
when executed by a processor, causes the proces-
sor to implement steps of the method according to
any one of claims 1 to 5.
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