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(57) ABSTRACT

A capacitance detection circuit, a detection chip, and an
electronic device are provided. The circuit includes: a first
drive module, a conversion module, a processing module,
and a control module. The first drive module is configured
to charge a first capacitor to be detected. The conversion
module is configured to perform charge conversion process-
ing on the first capacitor to be detected to generate an output
voltage. The control module is configured to control a first
suppression module of the conversion module to suppress an
interference signal with a frequency less than a first fre-
quency or greater than a second frequency when the con-
version module generates the output voltage, and the second
frequency is greater than the first frequency. The processing
module is configured to determine a capacitance change
before and after the first capacitor to be detected is affected
by an applied electric field based on the output voltage.
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CAPACITANCE DETECTION CIRCUIT,
DETECTION CHIP AND ELECTRONIC
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Application No. PCT/CN2019/098900, filed on Aug. 1,
2019, the application of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to the
technical field of capacitance detection, and specifically to a
capacitance detection circuit, a detection chip, and an elec-
tronic device.

BACKGROUND

[0003] Capacitance detection technology is widely used in
electronic devices and can realize human-computer interac-
tion. For example, a capacitive touch screen on an electronic
device can realize a touch control function through capaci-
tance detection; as another example, a capacitance detection
module on a headset can automatically detect whether a user
is wearing the headset. Of course, here is only an exemplary
description. For self-capacitance, during capacitance detec-
tion, when no human body approaching or touching, there is
self-capacitance between a detection electrode and the cir-
cuit ground. When a human body approaches or touches the
detection electrode, the capacitance between the detection
electrode and the circuit ground may increase, a relevant
operation of the user may be determined by detecting a
change in the capacitance.

[0004] However, in some application scenarios, due to the
presence of some interference signals, especially low-fre-
quency interference signals during the detection, the sensi-
tivity and accuracy of capacitance detection are low, and a
relevant operation of the user cannot be accurately deter-
mined.

SUMMARY

[0005] In view of this, embodiments of the present dis-
closure provide a capacitance detection circuit, a detection
chip, and an electronic device to overcome or alleviate the
technical defect in the existing technology.

[0006] In a first aspect, the embodiments of the present
disclosure provide a capacitance detection circuit, including:
a first drive module, a conversion module, a processing
module, and a control module; the first drive module is
configured to charge a first capacitor to be detected; the
conversion module is configured to perform charge conver-
sion processing on the first capacitor to be detected to
generate an output voltage, the conversion module including
a first suppression module, the control module is configured
to control the first suppression module to suppress an
interference signal with a frequency that is less than a first
frequency or greater than a second frequency when the
conversion module generates the output voltage, and the
second frequency is greater than the first frequency; and the
processing module is configured to determine a capacitance
change before and after the first capacitor to be detected is
affected by an applied electric field based on the output
voltage.
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[0007] In a second aspect, an embodiment of the present
disclosure provides a detection chip, including: the capaci-
tance detection circuit according to any one of the embodi-
ments in the first aspect.

[0008] In a third aspect, an embodiment of the present
disclosure provides an electronic device, including: the
detection chip according to the second aspect.

[0009] The capacitance detection circuit, the detection
chip, and the electronic device of the embodiments of the
present disclosure, suppress the interference signal with the
frequency that is less than the first frequency or greater than
the second frequency using the first suppression module,
when the output voltage is generated by the conversion
module, thereby reducing the influence of the interference
signal, and improving the sensitivity and accuracy of capaci-
tance detection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Hereinafter, some specific embodiments of the
embodiments of the present disclosure will be described in
detail in an exemplary but not restrictive method with
reference to the accompanying drawings. In the accompa-
nying drawings, the same reference numerals designate the
same or similar components or parts. Those skilled in the art
should understand that these accompanying drawings are not
necessarily drawn to scale. In the accompanying drawings:
[0011] FIG. 1 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0012] FIG. 2 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0013] FIG. 3 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0014] FIG. 4 is a schematic diagram of an amplitude-
frequency characteristic provided by an embodiment of the
present disclosure;

[0015] FIG. 5 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0016] FIG. 5a is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0017] FIG. 5b is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0018] FIG. 6 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0019] FIG. 7 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0020] FIG. 8 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0021] FIG. 9 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0022] FIG. 10 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0023] FIG. 11 is a control sequence diagram provided by
an embodiment of the present disclosure;
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[0024] FIG. 12 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0025] FIG. 13 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0026] FIG. 14 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0027] FIG. 15 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure;

[0028] FIG. 16 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure; and

[0029] FIG. 17 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] The implementation of any technical solution of
the embodiments of the present disclosure does not neces-
sarily need to achieve all the above advantages at the same
time.

[0031] In order to enable those skilled in the art better
understand the technical solutions of the embodiments of the
present disclosure, in conjunction with the accompanying
drawings in the embodiments of the present disclosure, the
technical solutions in the embodiments of the present dis-
closure will be clearly and completely described below,
obviously, the described embodiments are only part of the
embodiments of the present disclosure, rather than all the
embodiments. Based on the embodiments in the embodi-
ments of the present disclosure, all other embodiments
obtained by those of ordinary skill in the art should fall
within the protection scope of the embodiments of the
present disclosure.

[0032] The specific implementation of the embodiments
of the present disclosure will be further described below in
conjunction with the accompanying drawings of the embodi-
ments of the present disclosure.

[0033] The capacitance detection circuit provided in the
embodiments of the present disclosure may be applied to
self-capacitance detection and mutual capacitance detection.
To this end, in the following embodiments, the capacitance
detection circuit applied to self-capacitance detection is first
described, and then, the connection of the capacitance
detection circuit in mutual capacitance detection will be
described.

[0034] Embodiment 1, the capacitance detection circuit
when applied to self-capacitance detection (FIG. 1 to FIG.
14)

[0035] As shown in FIG. 1, FIG. 1 is a structural diagram

of a capacitance detection circuit provided by an embodi-
ment of the present disclosure. As shown in FIG. 1, the
capacitance detection circuit 10 includes: a first drive mod-
ule 11, a conversion module 12, a processing module 13, and
a control module 14; the first drive module 11 is configured
to charge a first capacitor to be detected Cx; the conversion
module 12 is configured to perform charge conversion
processing on the first capacitor to be detected to generate an
output voltage, the conversion module 12 including a first
suppression module 121, the control module 14 is config-
ured to control the first suppression module 121 to suppress
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an interference signal with a frequency that is less than a first
frequency or greater than a second frequency when the
conversion module 12 generates the output voltage, and the
second frequency is greater than the first frequency; and the
processing module 13 is configured to determine a capaci-
tance change before and after the first capacitor to be
detected is affected by an applied electric field based on the
output voltage.

[0036] When the capacitance detection circuit 10 operates,
the first drive module 11 charges the first capacitor to be
detected, the conversion module 12 performs charge con-
version processing on the first capacitor to be detected to
generate the output voltage, and the conversion module 12
performs conversion processing on charge transferred by the
first capacitor to be detected to generate the output voltage.
In this regard, the first suppression module 121 suppresses
a signal with a frequency that is less than the first frequency
or greater than the second frequency. When an object
approaches the first capacitor to be detected, the capacitance
of the first capacitor to be detected changes. In this regard,
the charge transferred from the first capacitor to be detected
to the conversion module changes, and the output voltage
output by the conversion module changes. In this way, it
may be detected that an object is approaching the first
capacitor to be detected.

[0037] FIG. 2 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. In FIG. 2, the capacitance detection circuit 10
further includes a third switch unit 15, and the third switch
unit 15 is connected between the first drive module 11 and
a first input terminal of the conversion module 12. When the
third switch unit 15 is turned off, the first drive module 11
charges the first capacitor to be detected, and when the third
switch unit 15 is turned on, the conversion module 12
performs charge conversion processing on the first capacitor
to be detected to generate the output voltage. In a self-
capacitance detection circuit, when the third switch unit 15
is turned on, it is a charge transfer phase. The third switch
unit 15 may be a single-pole single-throw switch, and when
the third switch unit 15 is connected to the first capacitor to
be detected and the conversion module 12, it is the charge
transfer phase. In FIG. 2, taking the third switch unit 15
controlling the connection or disconnection of the first
capacitor to be detected and the conversion module 12 as an
example, typically, the first drive module 11 is also equipped
with a switch, and in a charging phase, the first drive module
11 and the first capacitor to be detected are connected, in this
regard, the third switch unit 15 is turned off; in the charge
transfer phase, the switch of the first drive module 11 is
turned off, so that the first drive module 11 and the first
capacitor to be detected are disconnected, and in this regard,
the third switch unit 15 is turned on. Of course, here is only
an exemplary description, and does not mean that the present
disclosure is limited herein.

[0038] Alternatively, in an embodiment of the present
disclosure, the conversion module 12 has a first input
terminal and a second input terminal, the first input terminal
of the conversion module 12 is electrically connected to the
first drive module 11, and the second input terminal of the
conversion module 12 is connected to a common mode
voltage and/or is connected to other circuits that capable to
equivalently generate the common mode voltage. Specifi-
cally, the conversion module 12 may include a differential
amplifier. The differential amplifier may be a single-ended
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differential amplifier 122 or a double-ended differential
amplifier 123. Here, two specific application scenarios are
listed to illustrate the situations where the conversion mod-
ule 12 respectively includes the single-ended differential
amplifier 122 and the double-ended differential amplifier
123.

[0039] FIG. 3 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. Alternatively, in a first application scenario,
taking the conversion module including the single-ended
differential amplifier 122 as an example, the first input
terminal of the conversion module 12 is an inverting input
terminal of the single-ended differential amplifier 122, the
second input terminal of the conversion module 12 is a
non-inverting input terminal of the single-ended differential
amplifier 122, the first drive module 11 is electrically
connected to the inverting input terminal of the single-ended
differential amplifier 122, the non-inverting input terminal
of' the single-ended differential amplifier 122 is connected to
the common mode voltage, and an output terminal of the
single-ended differential amplifier 122 is electrically con-
nected to the processing module 13; and two terminals of the
first suppression module 121 are respectively connected to
the inverting input terminal and the output terminal of the
single-ended differential amplifier 122.

[0040] As shown in FIG. 3, the conversion module 12
includes the single-ended differential amplifier 122 is used
as an example for description. The first suppression module
121 includes a first switch unit 1211, a first capacitor 1212,
and a second capacitor 1213; a first terminal and a second
terminal of the first switch unit 1211 are respectively con-
nected to the inverting input terminal and the output terminal
of the single-ended differential amplifier 122, the first
capacitor 1212 may be respectively connected to the first
terminal of the first switch unit 1211 and the second terminal
of the first switch unit 1211 through a third terminal of the
first switch unit 1211, a second terminal of the first capacitor
1212 is grounded, and two terminals of the second capacitor
1213 are respectively connected to the inverting input ter-
minal and the output terminal of the single-ended differential
amplifier 122.

[0041] During the charge transfer, the control module 14
is configured to control the first switch unit 1211 to switch
back and forth between the first terminal and the second
terminal, so that the third terminal of the first switch unit
1211 is connected to the first terminal or the third terminal
is connected to the second terminal, a switching frequency
of the first switch unit 1211 is greater than twice a driving
frequency (i.e., the driving frequency of the first drive
module 11), to suppress an electrical signal with a frequency
less than the first frequency. And after the charge transfer is
complete, the control module 14 controls the first switch unit
1211 to switch back and forth between the first terminal and
the second terminal, so that the third terminal of the first
switch unit 1211 is connected to the first terminal or the third
terminal is connected to the second terminal, to perform
reset processing on the second capacitor 1213. Here, it
should be noted that, in the self-capacitance circuit, the
driving frequency (i.e., the driving frequency of the first
drive module 11) refers to the switching frequency at which
the third switch unit 15 is turned on and turned off. The first
suppression module 121 suppresses the electrical signal with
the frequency less than the first frequency mainly for the
interference signal generated by the power supply. Typically,
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the interference signal generated by the power supply is
within 50 Hz. Therefore, the first frequency may be 50 Hz.
Of course, here is only an exemplary description.

[0042] The first switch unit 1211 may include a single-
pole double-throw switch, to switch back and forth between
the first terminal and the second terminal, so that the third
terminal of the first switch unit 1211 is connected to the first
terminal or the third terminal is connected to the second
terminal. Alternatively, the first switch unit 1211 may
include two single-pole single-throw switches, one single-
pole single-throw switch is turned on, and the other single-
pole single-throw switch is turned off, that is, the two
single-pole single-throw switches are alternately turned on
and turned off to function as one single-pole double-throw
switch. Of course, here is only an exemplary description,
and does not mean that the present disclosure is limited
herein.

[0043] The first switch unit 1211 switches back and forth
between the first terminal and the second terminal, and the
first capacitor 1212 may form a circuit having resistance
characteristics, and its equivalent resistance R=1/(FxCr),
where F is the switching frequency of the first switch unit
1211, Cr is the capacitance value of the first capacitor 1212.
The combination of the second capacitor 1213, the first
switch unit 1211 and the first capacitor 1212 adds a zero
point F, to the capacitance detection circuit 10, and this zero
point may be directly used as the first frequency. As shown
in FIG. 4, FIG. 4 is a schematic diagram of an amplitude-
frequency characteristic provided by an embodiment of the
present disclosure. The gain of a signal before the zero point
decreases as the frequency decreases, and the amplitude-
frequency response after the zero point is flat. The gain of a
signal before the zero point decreases as the frequency
decreases, and since the differential amplifier (single-ended
differential amplifier 122 or double-ended differential ampli-
fier 123) has a dominant pole Fc, and the dominant pole may
be directly used as the second frequency, the higher the
frequency after the dominant pole, the lower the gain, which
makes the operating frequency band of the capacitance
detection circuit 10 is between F, and Fc, that is, the
interference signal with the frequency less than the first
frequency and greater than the second frequency is sup-
pressed.

[0044] Alternatively, in order to improve the sensitivity of
the capacitance detection circuit 10, the gain of the capaci-
tance detection circuit 10 may be increased, for example, the
capacitance value C, of the second capacitor 1213 may be
reduced. The less the value of C, the greater the capacitive
reactance and the greater the gain; or, the capacitance value
Cr of the first capacitor 1212 may be reduced, according to
R=1/(FxCr), the less the value of Cr, the greater the equiva-
lent impedance, the greater the gain; or, the switching
frequency of the first switch unit 1211 may be reduced, the
lower the switching frequency of the first switch unit 1211,
the greater the equivalent impedance, and the greater the
gain. Of course, it is also necessary to satisfy the relationship
that the switching frequency of the first switch unit 1211 is
greater than twice the power supply frequency.

[0045] FIG. 5 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. Combined with the capacitance detection circuit
10 shown in FIG. 2, in FIG. 5, the first drive module 11
includes a fourth switch unit 112, and the control module 14
is further configured to control the fourth switch unit 112 to
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be in a first closed state so that the first drive module 11
charges the first capacitor to be detected; specifically, since
when the fourth switch unit 112 is in the first closed state, a
first terminal of the first capacitor to be detected is connected
to a first voltage (Vec) through the fourth switch unit 112, a
second terminal of the first capacitor to be detected is
connected to a second voltage (such as gnd), and the first
voltage is greater than the second voltage, thereby realizing
charging the first capacitor to be detected.

[0046] FIG. 5a is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. In FIG. 5a, the fourth switch unit 112 includes a
fourth switch K,, the fourth switch K, is a single-pole
single-throw switch, one terminal of the fourth switch K, is
connected to the first voltage (Vcc), and the other terminal
of the fourth switch K, is connected to the first capacitor to
be detected. When the fourth switch K, is turned on, the
fourth switch unit 112 is in the first closed state. In this
regard, the two terminals of the first capacitor to be detected
are connected to the first voltage (Vce) and the second
voltage (such as gnd) respectively, realizing charging the
first capacitor to be detected.

[0047] Alternatively, the control module 14 is further
configured to control the fourth switch unit 112 to be in a
second closed state to discharge the first capacitor to be
detected; specifically, since when the fourth switch unit 112
is in the second closed state, the first terminal of the first
capacitor to be detected is connected to a third voltage (Vss)
through the fourth switch unit 112, the second terminal of
the first capacitor to be detected is connected to the second
voltage, and the second voltage is higher than the third
voltage, thereby discharging the first capacitor to be
detected. When the fourth switch unit 112 has two closed
states, it can offset high-correlation noise, mainly low-
frequency noise in the circuit, thereby significantly improv-
ing the signal-to-noise ratio.

[0048] The fourth switch unit 112 may include a single-
pole double-throw switch, realizing two closed states by
connecting two connecting terminals, or the fourth switch
unit 112 may include two single-pole single-throw switches,
the first single-pole single-throw switch is turned on, and the
second single-pole single-throw switch is turned off to be the
first closed state, the first single-pole single-throw switch is
turned off, and the second single-pole single throw switch is
turned on to be the second closed state. Of course, here is
only an exemplary description, and does not mean that the
present disclosure is limited herein.

[0049] FIG. 55 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. In FIG. 554, the fourth switch unit 112 includes a
fifth switch K, the fifth switch K, is a single-pole double-
throw switch, a first terminal of the fifth switch K, is
connected to the first voltage, a second terminal of the fifth
switch Ky, is connected to the third voltage, and a third
terminal of the fifth switch K5, is connected to the first
capacitor to be detected. When the first terminal and the third
terminal of the fifth switch K, are connected, the fourth
switch unit 112 is in the first closed state, and the two
terminals of the first capacitor to be detected are respectively
connected to the first voltage (Vcc) and the second voltage
(such as gnd), realizing charging of the first capacitor to be
detected; and when the second terminal and the third ter-
minal of the fifth switch Ky, are connected, the fourth switch
unit 112 is in the second closed state, and the two terminals

Feb. 4, 2021

of the first capacitor to be detected are respectively con-
nected to the second voltage (such as gnd) and the third
voltage (Vss), realizing discharging the first capacitor to be
detected.

[0050] Here, the first application scenario will be
described in detail in conjunction with the capacitance
detection circuit shown in FIGS. 3 and 5, and the circuit
structure will be described in detail with reference to the
capacitance detection circuit shown in FIG. 6. FIG. 6 is a
structural diagram of a capacitance detection circuit pro-
vided by an embodiment of the present disclosure. In FIG.
6, the first switch unit 1211 may include a first switch K ; the
third switch unit 15 is K;; the fourth switch unit 112 may
include a fourth switch K,, and may also include a fifth
switch K.

[0051] As shown in FIG. 6, the capacitance detection
circuit 10 is a self-capacitance detection circuit, and the
differential amplifier included in the conversion module 12
is the single-ended differential amplifier 122. The first drive
module 11 includes the fourth switch K, and the fifth switch
K5, a first terminal of the fourth switch K, is electrically
connected to the first terminal of the first capacitor to be
detected Cx, the second terminal of the first capacitor to be
detected Cx is grounded (the ground voltage is the second
voltage), a second terminal of the fourth switch K, is
electrically connected to the third terminal of the fifth
switch, the first terminal of the fifth switch K, is connected
to the first voltage Vce, and the second terminal of the fifth
switch K5, is connected to the third voltage Vss; where the
fourth switch K, is turned on and the first terminal and the
third terminal of the fifth switch K5, are connected, and the
first capacitor to be detected is connected to the first voltage
Vee, in this regard, the fourth switch unit 112 is in the first
closed state; the fourth switch K, is turned on and the second
terminal and the third terminal of the fifth switch Ky, are
connected, and the first capacitor to be detected is connected
to the third voltage Vss, in this regard, the fourth switch unit
112 is in the second closed state. Two terminals of the third
switch unit 15K, are electrically connected to the first
terminal of the first capacitor to be detected and the inverting
input terminal of the single-ended differential amplifier 122,
respectively. The non-inverting input terminal of the single-
ended differential amplifier 122 is connected to the common
mode voltage Vem, and the output terminal of the single-
ended differential amplifier 122 (that is, the first output
terminal of the single-ended differential amplifier 122) is
connected to the processing module 13. In the first suppres-
sion module 121, in the first suppression module 121, a first
terminal and a second terminal of the first switch K, are
respectively connected to the inverting input terminal and
the output terminal of the single-ended differential amplifier
122, the first capacitor 1212 may be respectively connected
to the first terminal of the first switch K, and the second
terminal of the first switch K, through a third terminal of the
first switch K,, the second terminal of the first capacitor
1212C,. is grounded, and the two terminals of the second
capacitor 1213Care respectively connected to the inverting
input terminal and the output terminal of the single-ended
differential amplifier 122.

[0052] Alternatively, in a second application scenario,
taking the conversion module 12 including the double-ended
differential amplifier 123 as an example, the double-ended
differential amplifier 123 has a non-inverting input terminal,
an inverting input terminal, a first output terminal, and a
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second output terminal, the first input terminal of the con-
version module 12 is the inverting input terminal of the
double-ended differential amplifier 123, the second input
terminal of the conversion module 12 is the non-inverting
input terminal of the double-ended differential amplifier
123, the first drive module 11 is electrically connected to the
inverting input terminal of the double-ended differential
amplifier 123, the non-inverting input terminal of the
double-ended differential amplifier 123 is connected to the
common mode voltage, and the first output terminal and the
second output terminal of the double-ended differential
amplifier 123 are both electrically connected to the process-
ing module 13; and two terminals of the first suppression
module 121 are respectively connected to the inverting input
terminal and the first output terminal of the double-ended
differential amplifier 123.

[0053] In an example, the input terminal and the output
terminal of the double-ended differential amplifier 123 may
be connected to only one first suppression module 121. In
this regard, the double-ended differential amplifier 123 is
equivalent to the single-ended differential amplifier 122, and
the input terminal and the output terminal of the double-
ended differential amplifier 123 are equipped with the first
suppression module 122 and a second suppression module
124 at the same time. In this regard, the dynamic range of the
detection circuit is relatively large, and a relatively large
gain may be achieved, thereby improving the sensitivity of
detection.

[0054] FIG. 7 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. As shown in FIG. 7, the conversion module 12
respectively including the double-ended differential ampli-
fier 123 is used as an example for description. The conver-
sion module 12 further includes a second suppression mod-
ule 124, two terminals of the second suppression module
124 are respectively connected to the non-inverting input
terminal and the second output terminal of the double-ended
differential amplifier 123, the control module 14 is config-
ured to control the second suppression module 124 to
suppress the interference signal with the frequency that is
less than the first frequency or greater than the second
frequency when the conversion module 12 generates the
output voltage, and the second frequency is greater than the
first frequency.

[0055] Alternatively, as shown in FIG. 7, in an embodi-
ment of the present disclosure, the second suppression
module 124 includes a second switch unit 1241, a third
capacitor 1242, and a fourth capacitor 1243; a first terminal
and a second terminal of the second switch unit 1241 are
respectively connected to the non-inverting input terminal
and the second output terminal of the double-ended differ-
ential amplifier 123, two terminals of the fourth capacitor
1243 are respectively connected to the first terminal of the
second switch unit 1241 and the second terminal of the
second switch unit 1241, a first terminal of the third capaci-
tor 1242 is electrically connected to a third terminal of the
second switch unit 1241, and a second terminal of the third
capacitor 1242 is grounded; and the control module 14 is
configured to control the second switch unit 1241 to switch
back and forth between the first terminal and the second
terminal, so that the third terminal of the second switch is
connected to the first terminal or the third terminal is
connected to the second terminal, a switching frequency of
the second switch unit 1241 is greater than twice a driving
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frequency, to suppress an electrical signal with a frequency
less than the first frequency. The principle of the second
suppression module 124 is the same as that of the first
suppression module 121, and detailed description thereof
will be omitted. However, it should be noted that in other
application scenarios, the specific structures of the second
suppression module 124 and the first suppression module
121 may be different. Alternatively, in an embodiment of the
present disclosure, in a self-capacitance detection circuit, the
driving frequency is a switching frequency at which a switch
in the second drive module is turned on or turned off, or, in
a mutual capacitance detection circuit, the driving frequency
is a power supply frequency of the second drive module.
[0056] The second switch unit 1241 may include a single-
pole double-throw switch, to switch back and forth between
the first terminal and the second terminal, so that the third
terminal of the second switch unit 1241 is connected to the
first terminal or the third terminal is connected to the second
terminal. Alternatively, the second switch unit 1241 may
include two single-pole single-throw switches, one single-
pole single-throw switch is turned on, the other single-pole
single-throw switch is turned off, and two single-pole single-
throw switches are alternately turned on and turned off to
function as one single-pole double-throw switch. Of course,
here is only an exemplary description, and does not mean
that the present disclosure is limited herein.

[0057] FIG. 8 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. Here, the second application scenario will be
described in detail in conjunction with the capacitance
detection circuit shown in FIG. 7, and the circuit structure
will be described in detail with reference to the capacitance
detection circuit shown in FIG. 8. In FIG. 8, the first switch
unit 1211 may include the first switch K ; the second switch
unit 1241 may include a second switch K,; the third switch
unit 15 is K;; and the fourth switch unit 112 may include a
fourth switch K,, and may also include a fifth switch K.
[0058] In FIG. 8, the capacitance detection circuit 10 is a
self-capacitance detection circuit, and the differential ampli-
fier included in the conversion module 12 is the double-
ended differential amplifier 123. The capacitance detection
circuit 10, the first drive module 11, and the first suppression
module 121 provided in the present embodiment are the
same as those in Embodiment 4, and detailed description
thereof will be omitted. The conversion module 12 in the
present embodiment further includes the second suppression
module 124. In the second suppression module 124, a first
terminal and a second terminal of the second switch K, are
respectively connected to the non-inverting input terminal
and the second output terminal of the double-ended differ-
ential amplifier 123, the two terminals of the fourth capacitor
1243C, are respectively connected to the first terminal of the
second switch K, and the second terminal of the second
switch K, the first terminal of the third capacitor 1242C, is
electrically connected to the third terminal of the second
switch unit 1241, and the second terminal of the third
capacitor 1242C, is grounded. In the present embodiment,
the capacitance values of the first capacitor 1212 and the
third capacitor 1242 are the same as C,, and the capacitance
values of the second capacitor 1213 and the fourth capacitor
1243 are the same as C,.

[0059] It should be noted that the capacitance detection
circuit 10 shown in FIG. 6 and FIG. 8 is suitable for the case
where the self-capacitance of the first capacitor to be
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detected Cx is small, because the self-capacitance is small
and the influence on detection is small.

[0060] FIG. 9 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure, alternatively, in an embodiment of the present
disclosure, as shown in FIG. 9, the capacitance detection
circuit 10 further includes a first offset module 16; and the
control module 14 is further configured to control the first
offset module 16 to charge a first offset capacitor, and to
control the first offset capacitor to charge or discharge the
first capacitor to be detected to perform charge offset.
[0061] Alternatively, in an embodiment of the present
disclosure, as shown in FIG. 9, the first offset module 16
includes a fifth switch unit 161, and the control module 14
is further configured to control the fifth switch unit 161 to be
in a first closed state to form a charging branch so that the
offset module charges the first offset capacitor; and the
control module 14 is further configured to control the fifth
switch unit 161 to be in a second closed state to form an
offset branch so that the first offset capacitor Cc charges or
discharges the first capacitor to be detected to perform
charge offset.

[0062] The fifth switch unit 161 may include two single-
pole double-throw switches, and three closed states are
realized by the switching of the two single-pole double-
throw switches. Of course, here is only an exemplary
description, and does not mean that the present disclosure is
limited herein.

[0063] Alternatively, in an embodiment of the present
disclosure, when the fifth switch unit 161 is in the first closed
state, two terminals of the first offset capacitor are respec-
tively connected to a fourth voltage and a fifth voltage, and
the fifth voltage is greater than the fourth voltage. In this
regard, the first offset capacitor is charged.

[0064] Alternatively, in an embodiment of the present
disclosure, when the fifth switch unit 161 is in the second
closed state, a first terminal of the first offset capacitor is
electrically connected to the first terminal of the first capaci-
tor to be detected through the fifth switch unit 161, a second
terminal of the first offset capacitor is connected to a sixth
voltage or a seventh voltage through the fifth switch unit
161, the sixth voltage is less than the second voltage
connected to a second terminal of the capacitor to be
detected, in this regard, the first capacitor to be detected is
discharged to perform charge offset, and the seventh voltage
is greater than the second voltage connected to the second
terminal of the capacitor to be detected, in this regard, the
first capacitor to be detected is charged to perform charge
offset.

[0065] It should be noted that when the first offset capaci-
tor discharges the capacitor to be detected to perform charge
offset, the charge on the first capacitor to be detected is
transferred to the first offset capacitor, and when the first
offset capacitor charges the capacitor to be detected to
perform charge offset, the charge on the first offset capacitor
is transferred to the first capacitor to be detected. The charge
transfer in the offset process is to eliminate the influence
caused by the existence of a basic capacitance of the first
capacitor to be detected, which is different from the charge
transfer in the charge transfer phase.

[0066] The capacitance detection circuit 10 based on the
self-capacitance detection shown in FIG. 3, combined with
the structure of the first drive module 11 shown in the
capacitance detection circuit 10 shown in FIG. 5, and the
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structure of the first offset module 16 shown in the capaci-
tance detection circuit 10 shown in FIG. 9, the operation
sequence of the capacitance detection circuit 10 will be
described. Based on the first voltage or the second voltage
connected to the first capacitor to be detected, the capaci-
tance detection circuit 10 is divided into a positive process
and a negative process:

[0067] For the positive process, in the first phase, the third
switch unit 15 is turned off, the fourth switch unit 112 is in
the first closed state, the first capacitor to be detected is
connected to the first voltage, the first drive module 11
charges the first capacitor to be detected to the first voltage,
the fifth switch unit 161 is in the first closed state, the two
terminals of the first offset capacitor are respectively con-
nected to the fourth voltage and the fifth voltage to form a
charging branch, and the first offset capacitor is charged to
the fifth voltage; in the second phase, the third switch unit
15 is still turned off, the fourth switch unit 112 is turned off,
the fifth switch unit 161 is in the second closed state, in this
regard, the first offset capacitor discharges the first capacitor
to be detected to perform charge offset, and part of the
charge of the first capacitor to be detected transfers to the
first offset capacitor; and in the third phase, the third switch
unit 15 is turned on, the first capacitor to be detected is
connected to the conversion module 12, the fourth switch
unit 112 is turned off, the fifth switch unit 161 is in the
second closed state, the conversion module 12 performs
charge conversion processing on the first capacitor to be
detected to generate the output voltage, and the processing
module 13 determines the capacitance change of the first
capacitor to be detected based on the output voltage of the
conversion module.

[0068] For the negative process, in the first phase, the third
switch unit 15 is turned off, the fourth switch unit 112 is in
the second closed state, the first capacitor to be detected is
discharged to the third voltage, the fifth switch unit 161 is in
the first closed state, the two terminals of the first offset
capacitor are respectively connected to the fourth voltage
and the fifth voltage to form a charging branch, and the first
offset capacitor is charged to the fifth voltage; in the second
phase, the third switch unit 15 is still turned off, the fourth
switch unit 112 is turned off, the fifth switch unit 161 is in
the second closed state, in this regard, the first offset
capacitor charges the first capacitor to be detected to perform
charge offset, part of the charge of the first offset capacitor
transfers to the first capacitor to be detected, and the first
capacitor to be detected is charged to the seventh voltage;
and in the third phase, the third switch unit 15 is turned on,
the first capacitor to be detected is connected to the conver-
sion module 12, the fourth switch unit 112 is turned off, the
fifth switch unit 161 is in the second closed state, the
conversion module 12 performs charge conversion process-
ing on the first capacitor to be detected to generate the output
voltage, and the processing module 13 determines the
capacitance change of the first capacitor to be detected based
on the output voltage of the conversion module.

[0069] Combining the positive process and the negative
process, the first offset capacitor may discharge or charge the
first capacitor to be detected to the common mode voltage
Vem; if there is no finger approaching, the capacitance value
Cx of the first capacitor to be detected may not change. In
the third phase, the output of the conversion module 12 may
not change (zero); if an object approaches the first capacitor
to be detected, Cx may change, which is recorded as Cx+AC,
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where AC is the capacitance change caused by the object
approaching the first capacitor to be detected. As the first
capacitor to be detected becomes larger, the output of the
conversion module 12 may change (not zero) during the
third phase of detection.

[0070] FIG. 10 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure, in the present embodiment, the capacitance
detection circuit 10 is a self-capacitance detection circuit,
and the differential amplifier included in the conversion
module 12 is the single-ended differential amplifier 122. In
FIG. 10, the first switch unit 1211 may include the first
switch K,; the second switch unit 1241 may include the
second switch K,; the third switch unit 15 is K;; the fourth
switch unit 112 may include a fourth switch K,, and may
also include a fifth switch K5, ; the fifth switch unit 161 may
include three fifth switches K,, K3, and K, and may also
include two sixth switches K, and K,; and a seventh
switch unit 171 may include a seventh switch K., and may
also include an eighth switch Kg;.

[0071] The capacitance detection circuit in FIG. 10
includes the first drive module 11, the conversion module
12, the first suppression module 121 and the first offset
module 16. The first drive module 11, the conversion module
12, and the first suppression module 121 are the same as
those in Embodiment 4. In the first offset module 16, the fifth
switch unit 161 includes three fifth switches K,, K5, and
K,,, and two sixth switches K, and K,. In the present
embodiment, the fourth voltage and the sixth voltage are
both Vss, and the fifth voltage and the seventh voltage are
both Vcee. The fifth switch K5, may connect the first terminal
and the third terminal or connect the second terminal and the
third terminal by switching between the first terminal and
the second terminal. The first terminal of the fifth switch K,
is connected to Vss, a second terminal of the fifth switch K,
is connected to Vcc, the third terminal of the fifth switch K,
is connected to a first terminal of the sixth switch K, a
second terminal of the sixth switch K, is connected to the
first terminal of the first capacitor to be detected Cx, a third
terminal of the sixth switch K, is electrically connected to
the first terminal of the first offset capacitor Cc, and the sixth
switch K, may connect the first terminal and the third
terminal or connect the second terminal and the third ter-
minal by switching between the first terminal and the second
terminal. The second terminal of the first offset capacitor Cc
is electrically connected to a third terminal of the sixth
switch K,,, and the sixth switch K, may connect the first
terminal and the third terminal or connect the second ter-
minal and the third terminal by switching between the first
terminal and the second terminal. A first terminal of the sixth
switch K, and a third terminal of the fifth switch K, are
electrically connected, and the first terminal of the sixth
switch K, and a third terminal of the fifth switch K, are
electrically connected. The fifth switch K55 may connect the
first terminal and the third terminal or connect the second
terminal and the third terminal by switching between the
first terminal and the second terminal, the fifth switch K,
may connect the first terminal and the third terminal or
connect the second terminal and the third terminal by
switching between the first terminal and the second terminal,
the first terminal of the fifth switch K55 is connected to Vec,
a second terminal of the fifth switch K55 is connected to Vs,
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the first terminal of the fifth switch K, is connected to Vss,
and a second terminal of the fifth switch K, is connected to
Vss.

[0072] It should be noted that the fifth switches (Ks,, K53,
and K,,) are all switched to the first terminal, connecting
their respective first and third terminals, and the sixth
switches (K, and K, ) are all switched to the first terminal,
connecting their respective first and third terminals, in this
regard, the fifth switch unit 161 is in the first closed state; the
fifth switches (K;,, K53, and K;,) are all switched to the first
terminal, connecting their respective first and third termi-
nals, and the sixth switches (K, and K,) are all switched
to the second terminal, connecting their respective second
and third terminals, in this regard, the fifth switch unit 161
is in the second closed state; the fifth switches (Ks,, K5, and
K,,) are all switched to the second terminal, connecting their
respective first and third terminals, and the sixth switches
(K¢, and K,) are all switched to the first terminal, connect-
ing their respective first and third terminals, in this regard,
the fifth switch unit 161 is in the first closed state; and the
fifth switches (Ks,, K3, and Ks,) are all switched to the
second terminal, connecting their respective first and third
terminals, and the sixth switches (K, and K,) are all
switched to the second terminal, connecting their respective
second and third terminals, in this regard, the fifth switch
unit 161 is in the second closed state.

[0073] With reference to FIG. 11, FIG. 11 is a control
sequence diagram provided by an embodiment of the present
disclosure. Based on Vcc or Vss connected to the first
capacitor to be detected, the capacitance detection circuit 10
is divided into a positive process and a negative process:
[0074] For the positive process, corresponding to T,
period in FIG. 11, all the fifth switches (K, Ks,, K55 and
K,) in the positive process are switched to the first terminal,
connecting their respective first and third terminals, the first
switch K, and the second switch K, are periodically turned
on and turned off;, for the first phase (t; period in FIG. 11),
that is, the charging phase, the third switch unit 15K; is
turned off, and the fourth switch K, is in the closed state, in
this regard, the first capacitor to be detected Cx is charged
to Vcc, the sixth switches (K, and K,,) are all switched to
the first terminal, connecting their respective first and third
terminals, and the first offset capacitor Cc is charged; for the
second phase (t, period in FIG. 11), that is, the offset phase,
the third switch unit 15K is turned off; the fourth switch K,
is in the open state, the sixth switches (K;; and K,) are all
switched to the second terminal, connecting their respective
second and third terminals, in this regard, the first offset
capacitor Cc discharges the first capacitor to be detected Cx
to perform charge offset; and for the third phase (t; period in
FIG. 11), that is, the charge transfer phase, the third switch
unit 15K is turned off, the fourth switch K, is in the open
state, the sixth switches (K,; and K, ) are all switched to the
second terminal, connecting their respective second and
third terminals, in this regard, the conversion module 12
performs charge conversion processing on the first capacitor
to be detected Cx to generate the output voltage.

[0075] For the negative process, corresponding to T,
period in FIG. 11, all the fifth switches (K, Ks,, K55 and
K,,) in the negative process are switched to the second
terminal, connecting their respective second and third ter-
minals, the first switch K, and the second switch K, are
periodically turned on and turned off, for the first phase (t,
period in FIG. 11), that is, the discharging phase, the third
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switch unit 15K is turned off, and the fourth switch K, is in
the closed state, in this regard, the first capacitor to be
detected Cx is discharged to Vs, the sixth switches (K4, and
Ky,) are all switched to the first terminal, connecting their
respective first and third terminals, and the first offset
capacitor Cc is charged; for the second phase (t5 period in
FIG. 11), that is, the charging phase, the third switch unit
15K is turned off, the fourth switch K, is in the open state,
the sixth switches (K, and K,) are all switched to the
second terminal, connecting their respective second and
third terminals, in this regard, the first offset capacitor Cc
charges the first capacitor to be detected Cx to perform
charge offset; and for the third phase (t; period in FIG. 11),
that is, the charge transfer phase, the third switch unit 15K,
is connected, the fourth switch K, is in the open state, the
sixth switches (K, and K,) are all switched to the second
terminal, connecting their respective second and third ter-
minals, in this regard, the conversion module 12 performs
charge conversion processing on the first capacitor to be
detected Cx to generate the output voltage.

[0076] It should be noted that the switching frequency of
the first switch unit 1211 is greater than twice the power
supply frequency, to suppress the signal with the frequency
that is less than the first frequency or greater than the second
frequency. In Embodiment 6, the capacitance detection
circuit is a self-capacitance circuit, and the power supply
frequency refers to the switching frequency at which the
third switch unit 15 is turned on and turned off. The turn-on
or turn-off of the third switch unit 16 is controlled by the
fourth switch K. The first switch unit 1211 is the first switch
K,. Therefore, in the present embodiment, the switching
frequency of the first switch unit 1211 being greater than
twice the power supply frequency means that the switching
frequency of the first switch K, between the first terminal
and the second terminal is greater than twice the switching
frequency at which the fourth switch K, is turned on and
turned off.

[0077] FIG. 12 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. When the differential amplifier is a double-ended
differential amplifier, as shown in FIG. 12, the capacitance
detection circuit 10 is a self-capacitance detection circuit,
and the differential amplifier included in the conversion
module 12 is the double-ended differential amplifier 123.
The capacitance detection circuit 10 in the present embodi-
ment includes the first drive module 11, the conversion
module 12, the first suppression module 121, the first offset
module 16 and the second suppression module 124. Here,
the first drive module 11, the conversion module 12, the first
suppression module 121, and the first offset module 16 are
the same as those in Embodiment 6, and detailed description
thereof will be omitted. In the second suppression module
124, the first terminal and the second terminal of the second
switch K, are respectively connected to the non-inverting
input terminal and the second output terminal of the double-
ended differential amplifier 123, the two terminals of the
fourth capacitor 1243C, are respectively connected to the
first terminal of the second switch K, and the second
terminal of the second switch K,, the first terminal of the
third capacitor 1242C, is electrically connected to the third
terminal of the second switch unit 1241, and the second
terminal of the third capacitor 1242C, is grounded. In the
present embodiment, the capacitance values of the first
capacitor 1212 and the third capacitor 1242 are the same as
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C,, and the capacitance values of the second capacitor 1213
and the fourth capacitor 1243 are the same as C,.

[0078] The capacitance detection circuit 10 described in
Embodiment 6 and Embodiment 7 is suitable for the case
where the self-capacitance of the first capacitor to be
detected is large, because the self-capacitance of the first
capacitor to be detected is large, therefore, it has a large
impact on the capacitance detection. The self-capacitance of
the first capacitor to be detected is offset by the first offset
module 16, and the change AC of the first capacitor to be
detected when an object approaches may be detected more
accurately.

[0079] FIG. 13 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure, alternatively, in an embodiment of the present
disclosure, as shown in FIG. 13, the capacitance detection
circuit 10 further includes the second drive module 17, the
second drive module 17 is electrically connected to the
second input terminal of the conversion module 12, and the
control module 14 is further configured to control the second
drive module 17 to charge a second capacitor to be detected;
and the conversion module 12 is configured to perform
charge conversion processing on the second capacitor to be
detected to generate an output voltage.

[0080] Alternatively, in an embodiment of the present
disclosure, as shown in FIG. 13, the capacitance detection
circuit 10 further includes a sixth switch unit 18, the sixth
switch unit 18 is connected between the second drive
module 17 and the second input terminal of the conversion
module 12, and when the sixth switch unit 18 is turned on,
the conversion module 12 performs charge conversion pro-
cessing on the second capacitor to be detected to generate
the output voltage.

[0081] Alternatively, as shown in FIG. 13, the second
drive module 17 includes a seventh switch unit 171, and the
control module 14 is further configured to control the
seventh switch unit 171 to be in a first closed state so that the
second drive module 18 charges the second capacitor to be
detected; and when the seventh switch unit 171 is in the first
closed state, a first terminal of the second capacitor to be
detected is connected to an eighth voltage through the
seventh switch unit 171, a second terminal of the second
capacitor to be detected is connected to a ninth voltage, and
the eighth voltage is greater than the ninth voltage.

[0082] Alternatively, the control module 14 is further
configured to control the seventh switch unit 171 to be in a
second closed state to discharge the second capacitor to be
detected; and when the seventh switch unit 171 is in the
second closed state, the first terminal of the second capacitor
to be detected is connected to a tenth voltage through the
seventh switch unit 171, the second terminal of the second
capacitor to be detected is connected to the ninth voltage,
and the ninth voltage is greater than the tenth voltage. The
principle and structure of the second drive module 17 are the
same as those of the first drive module 11, and detailed
description thereof will be omitted.

[0083] FIG. 14 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure, alternatively, in an embodiment of the present
disclosure, as shown in FIG. 14, the capacitance detection
circuit 10 further includes a second offset module 19; and the
control module 14 is further configured to control the second
offset module 19 to charge a second offset capacitor, and to
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control the second offset capacitor to charge or discharge the
second capacitor to be detected to perform charge offset.
[0084] Alternatively, as shown in FIG. 14, the second
offset module 19 includes an eighth switch unit 191, and the
control module 14 is further configured to control the eighth
switch unit 191 to be in the first closed state to form a
charging branch so that the offset module charges the second
offset capacitor; and the control module 14 is further con-
figured to control the eighth switch unit 191 to be in the
second closed state to form an offset branch so that the
second offset capacitor charges or discharges the second
capacitor to be detected to perform charge offset.

[0085] Alternatively, when the eighth switch unit 191 is in
the first closed state, two terminals of the second offset
capacitor are respectively connected to an eleventh voltage
and a twelfth voltage, and the twelfth voltage is greater than
the eleventh voltage.

[0086] Alternatively, when the eighth switch unit 191 is in
the second closed state, a first terminal of the second offset
capacitor is electrically connected to the first terminal of the
second capacitor to be detected through the eighth switch
unit 191, a second terminal of the second offset capacitor is
connected to a thirteenth voltage or a fourteenth voltage
through the eighth switch unit 191, the thirteenth voltage is
less than the ninth voltage connected to the second terminal
of the second capacitor to be detected, and the fourteenth
voltage is greater than the ninth voltage connected to the
second terminal of the second capacitor to be detected. The
principle and structure of the second offset module 19 are the
same as those of the first offset module 16, and detailed
description thereof will be omitted.

[0087] The capacitance detection circuit, the detection
chip, and the electronic device of the embodiments of the
present disclosure, suppress the interference signal with the
frequency that is less than the first frequency or greater than
the second frequency using the first suppression module
121, when the output voltage is generated by the conversion
module 12, thereby reducing the influence of the interfer-
ence signal, and improving the sensitivity and accuracy of
capacitance detection.

[0088] Embodiment 2, the capacitance detection circuit
when applied to self-capacitance detection (FIG. 15 to FIG.
17)

[0089] As shown in FIG. 15, FIG. 15 is a structural
diagram of a capacitance detection circuit provided by an
embodiment of the present disclosure. As shown in FIG. 15,
the capacitance detection circuit 10 includes: a first drive
module 11, a first suppression module 121, a conversion
module 12, a processing module 13, and a control module
14; the first drive module 11 is configured to charge a first
capacitor to be detected Cx; the conversion module 12 is
configured to perform charge conversion processing on the
first capacitor to be detected to generate an output voltage,
the control module 14 is configured to control the first
suppression module 121 to suppress an interference signal
with a frequency that is less than a first frequency or greater
than a second frequency when the conversion module 12
generates the output voltage, and the second frequency is
greater than the first frequency; and the processing module
13 is configured to determine a capacitance change before
and after the first capacitor to be detected is affected by an
applied electric field based on the output voltage.

[0090] When the capacitance detection circuit 10 operates,
the first drive module 11 charges the first capacitor to be
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detected, the conversion module 12 performs charge con-
version processing on the first capacitor to be detected to
generate the output voltage, and the conversion module 12
performs conversion processing on charge transferred by the
first capacitor to be detected to generate the output voltage.
In this regard, the first suppression module 121 suppresses
a signal with a frequency that is less than the first frequency
or greater than the second frequency. When an object
approaches the first capacitor to be detected, the capacitance
of the first capacitor to be detected changes. In this regard,
the charge transferred from the first capacitor to be detected
to the conversion module changes, and the output voltage
output by the conversion module changes. In this way, it
may be detected that an object is approaching the first
capacitor to be detected.

[0091] As shown in FIG. 15, the first drive module 11
includes an excitation power supply 111Vtx, and the exci-
tation power supply 111V1tx is electrically connected to the
first input terminal of the conversion module 12 through the
first capacitor to be detected. In a mutual capacitance
detection circuit, the excitation power supply 111 in the first
drive module 11 charges the first capacitor to be detected,
and the first capacitor to be detected transfers charge to the
conversion module 12. When an object that may generate an
applied electric field approaches the first capacitor to be
detected, the overall capacitance in the circuit becomes
smaller, and the charge transferred from the first capacitor to
be detected to the conversion module becomes less, and the
output voltage of the transfer module decreases.

[0092] Here, it should be noted that, in the mutual capaci-
tance circuit, the driving frequency refers to the frequency of
the excitation power supply 111. The first suppression mod-
ule 121 suppresses the electrical signal with the frequency
less than the first frequency mainly for the interference
signal generated by the power supply. Typically, the inter-
ference signal generated by the power supply is within 50
Hz. Therefore, the first frequency may be 50 Hz. Of course,
here is only an exemplary description.

[0093] In the above embodiment involving offset process-
ing, it is especially suitable for self-capacitance detection.
Since the self-capacitance has a large basic capacitance, it is
detected that the self-capacitance has a small capacitance
change under the influence of an applied electric field.
Through the above offset processing, the influence of the
basic capacitance of the self-capacitance may be eliminated,
so that the output of the conversion module reflects as much
as possible the capacitance change caused by the applied
electric field, thereby further improving the sensitivity and
accuracy of detection. In the above embodiment, the first
offset capacitor used in the offset module is preferably a
capacitor with a constant capacitance, and its capacitance
does not change with changes in the external environment,
such as being affected by pressure, temperature, or humidity.
[0094] FIG. 16 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. As shown in FIG. 16, the capacitance detection
circuit 10 is a mutual capacitance detection circuit, and the
differential amplifier included in the conversion module 12
is a single-ended differential amplifier 122. The first terminal
of the first capacitor to be detected Cx is connected to the
excitation power supply 111V1tx, the second terminal of the
first capacitor to be detected Cx is connected to an inverting
input terminal of the single-ended differential amplifier 122,
a non-inverting input terminal of the single-ended differen-
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tial amplifier 122 is connected to a common mode voltage
Vem, and an output terminal of the single-ended differential
amplifier 122 (that is, the first output terminal of the single-
ended differential amplifier 122) is connected to the pro-
cessing module 13. In the first suppression module 121, a
first terminal and a second terminal of a first switch K, are
respectively connected to the inverting input terminal and
the output terminal of the single-ended differential amplifier
122, a first capacitor 1212 may be respectively connected to
the first terminal of the first switch K, and the second
terminal of the first switch K, through a third terminal of the
first switch K|, a second terminal of a first capacitor 1212C,
is grounded, and two terminals of a second capacitor 1213C,
are respectively connected to the inverting input terminal
and the output terminal of the single-ended differential
amplifier 122.

[0095] FIG. 17 is a structural diagram of a capacitance
detection circuit provided by an embodiment of the present
disclosure. As shown in FIG. 17, in the present embodiment,
the capacitance detection circuit 10 is a mutual capacitance
detection circuit, and the differential amplifier included in
the conversion module 12 is a double-ended differential
amplifier 123. The first terminal of the first capacitor to be
detected Cx is connected to the excitation power supply
111Vtx, the second terminal of the first capacitor to be
detected Cx is connected to an inverting input terminal of the
double-ended differential amplifier 123, an non-inverting
input terminal of the double-ended differential amplifier 123
is connected to the common mode voltage Vem, and a first
output terminal and a second output terminal of the double-
ended differential amplifier 123 are connected to the pro-
cessing module 13. In the first suppression module 121, the
first terminal and the second terminal of the first switch K,
are respectively connected to the inverting input terminal
and the first output terminal of the double-ended differential
amplifier 123, the first capacitor 1212 may be respectively
connected to the first terminal of the first switch K, and the
second terminal of the first switch K, through the third
terminal of the first switch K,, the second terminal of the
first capacitor 1212C,. is grounded, and the two terminals of
the second capacitor 1213C, are respectively connected to
the inverting input terminal and the first output terminal of
the double-ended differential amplifier 123. In the second
suppression module 124, a first terminal and a second
terminal of a second switch K, are respectively connected to
the non-inverting input terminal and the second output
terminal of the double-ended differential amplifier 123, two
terminals of a fourth capacitor 1243C, are respectively
connected to the first terminal of the second switch K, and
the second terminal of the second switch K, a first terminal
of a third capacitor 1242C, is electrically connected to a
third terminal of a second switch unit 1241, and a second
terminal of the third capacitor 1242C, is grounded. In the
present embodiment, the capacitance values of the first
capacitor 1212 and the third capacitor 1242 are the same as
C,, and the capacitance values of the second capacitor 1213
and the fourth capacitor 1243 are the same as C,

Embodiment 3

[0096] The embodiment of the present disclosure provides
a detection chip, including the capacitance detection circuit
10 as described in any one of Embodiment 1 and Embodi-
ment 2.
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Embodiment 4

[0097] The embodiment of the present disclosure provides
an electronic device, including the detection chip as
described in Embodiment 3.

[0098] The capacitance detection circuit, the detection
chip, and the electronic device of the embodiments of the
present disclosure, suppress the interference signal with the
frequency that is less than the first frequency or greater than
the second frequency using the first suppression module,
when the output voltage is generated by the conversion
module, thereby reducing the influence of the interference
signal, and improving the sensitivity and accuracy of capaci-
tance detection.

[0099] The above products may perform the method pro-
vided in the embodiments of the present disclosure, and have
corresponding functional modules and beneficial effects for
performing the method. For technical details not described
in detail in the present embodiment, reference may be made
to the method provided in the embodiments of the present
disclosure.

[0100] The electronic device of the embodiment of the
present disclosure takes in various forms, including but is
not limited to:

[0101] (1) Mobile communication device: this type of
device is characterized by mobile communication function,
and its main goal is to provide voice and data communica-
tion. Such terminals include: smart phones (such as iPhone),
multimedia cellphones, feature cellphones, low-end cell-
phones or the like.

[0102] (2) Ultra-mobile personal computer device: this
type of device belongs to the category of personal computer,
has computing and processing functions, and generally has
mobile Internet access characteristics. Such terminals
include: PDAs, MIDs, and UMPC devices, such as iPad.
[0103] (3) Portable entertainment equipment: this type of
device may display and play multimedia content. Such
devices include: audio and video players (such as iPod),
hand-held game consoles, e-books, smart toys and portable
vehicle-mounted navigation devices.

[0104] (4) Server: equipment that provides computing
services. The server includes a processor 810, a hard disk, a
memory, a system bus, etc. The server is similar in archi-
tecture to a general-purpose computer. However, due to the
need to provide highly reliable services, the server has high
requirements in terms of processing power, stability, reli-
ability, security, scalability, and manageability.

[0105] (5) Other electronic apparatuses having data inter-
action functions.

[0106] So far, specific embodiments of the present subject
matter have been described. Other embodiments are within
the scope of the appended claims. In some cases, the actions
recited in the claims may be performed in a different order
and still achieve the desired result. In addition, the processes
depicted in the accompanying drawings do not necessarily
require the particular order or sequential order shown to
achieve the desired result. In some embodiments, multitask-
ing and parallel processing may be advantageous.

[0107] Inthe 1990s, for a technical improvement, it can be
clearly distinguished whether it is an improvement in hard-
ware (for example, an improvement in circuit structure such
as diode, transistor, or switch) or an improvement in soft-
ware (an improvement on method flow). However, with the
development of technology, today, many method flow
improvements may be regarded as direct improvements in
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the hardware circuit structure. Designers almost always get
the corresponding hardware circuit structure by program-
ming the improved method flow into the hardware circuit.
Therefore, it cannot be said that an improvement on the
method flow cannot be realized by a hardware entity mod-
ule. For example, a programmable logic device (PLD) (such
as a field programmable gate array (FPGA)) is such an
integrated circuit whose logic function is determined by the
user programming the device. Designers themselves may
program to “integrate” a digital system on a piece of PLD,
without having to ask a chip manufacturer to design and
manufacture a dedicated integrated circuit chip. Moreover,
nowadays, instead of manufacturing integrated circuit chips
manually, this programming is also mostly implemented
using “logic compiler” software, which is similar to the
software compiler used in program development and writ-
ing. To compile the original source code, it has to be written
in a specific programming language, which is called hard-
ware description language (HDL). There is not only one type
of HDL, but many types, such as ABEL (Advanced Boolean
Expression Language), AHDL (Altera Hardware Descrip-
tion Language), Confluence, CUPL (Cornell University Pro-
gramming Language), HDCal, JHDL (Java Hardware
Description Language), Lava, Lola, MyHDL, PALASM, or
RHDL (Ruby Hardware Description Language). Currently
the most commonly used are VHDL (Very-High-Speed
Integrated Circuit Hardware Description Language) and
Verilog. Those skilled in the art should also be clear that as
long as the method flow is slightly logical programmed and
programmed into the integrated circuit using the above-
mentioned several hardware description languages, a hard-
ware circuit that implements the logic method flow may be
easily obtained.

[0108] A controller may be implemented in any suitable
method, for example, the controller may take the form of a
microprocessor or processor and a computer-readable
medium storing computer-readable program codes (such as
software or firmware) executable by the (micro) processor,
logic gate, switch, application specific integrated circuit
(ASIC), programmable logic controller, and embedded
microcontroller. Examples of the controller include, but are
not limited to, the following microcontrollers: ARC 625D,
Atmel AT91SAM, Microchip PIC18F26K20 and Silicone
Labs C8051F320. A memory controller may also be imple-
mented as part of the control logic for the memory. Those
skilled in the art also know that, in addition to implementing
the controller in the purely computer-readable program code
method, it is entirely possible to logical program method
steps to make the controller achieve the same functions in
the form of logic gate, switch, application specific integrated
circuit, programmable logic controller, and embedded
microcontroller. Therefore, such controller may be regarded
as a hardware component, and an apparatus for implement-
ing various functions included in the controller may also be
regarded as a structure within the hardware component. Or
even, the apparatus for implementing various functions may
be regarded as a structure that may be both a software
module implementing the method and a hardware compo-
nent.

[0109] The system, apparatus, module, or unit described in
the foregoing embodiments may be specifically imple-
mented by a computer chip or entity, or by a product having
a certain function. A typical implementation device is a
computer. Specifically, the computer may be, for example, a
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personal computer, a laptop computer, a cellular phone, a
camera phone, a smart phone, a personal digital assistant, a
media player, a navigation device, an email device, a game
console, a tablet computer, a wearable device, or a combi-
nation of any of these devices.

[0110] For the convenience of description, when describ-
ing the above apparatus, the functions are divided into
various units and described separately. Of course, when
implementing the present disclosure, the functions of the
units may be implemented in the same or a plurality of
software and/or hardware.

[0111] Those skilled in the art should understand that the
embodiments of the present disclosure may be provided as
a method, a system, or a computer program product. There-
fore, the present disclosure may take the form of an entirely
hardware embodiment, an entirely software embodiment, or
an embodiment combining software and hardware aspects.
Moreover, the present disclosure may take the form of a
computer program product implemented on one or more
computer-usable storage mediums (including but not limited
to disk memory, CD-ROM, optical memory, etc.) containing
computer-usable program codes.

[0112] The present disclosure is described with reference
to flowcharts and/or block diagrams of the method, device
(system), and computer program product according to the
embodiments of the present disclosure. It should be under-
stood that each flow and/or block in the flowcharts and/or
block diagrams, and combinations of flows and/or blocks in
the flowcharts and/or block diagrams may be implemented
by computer program instructions. These computer program
instructions may be provided to a processor of a general-
purpose computer, dedicated computer, embedded proces-
sor, or other programmable data processing device to pro-
duce a machine, such that instructions executed by the
processor of the computer or other programmable data
processing device produce an apparatus for implementing
the functions specified in one or more flows in the flowcharts
and/or one or more blocks in the block diagrams.

[0113] These computer program instructions may also be
stored in a computer-readable memory capable of directing
the computer or other programmable data processing device
to work in a specific method such that the instructions stored
in the computer-readable memory produce a product that
includes an instruction apparatus that implements the func-
tions specified in one or more flows in the flowcharts and/or
one or more blocks in the block diagrams.

[0114] These computer program instructions may also be
loaded onto the computer or other programmable data
processing device, such that a series of operation steps may
be performed on the computer or other programmable
device to produce a computer-implemented process, such
that the instructions executed on the computer or other
programmable device provide steps for implementing the
functions specified in one or more flows in the flowcharts
and/or one or more blocks in the block diagrams.

[0115] In a typical configuration, a computing device
includes one or more processors (CPUs), input/output inter-
faces, network interfaces, and memories.

[0116] The memory may include non-persistent memory,
random access memory (RAM), and/or non-volatile
memory in computer-readable medium, such as read-only
memory (ROM) or flash read-only memory (flash RAM).
Memory is an example of the computer-readable medium.
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[0117] Computer-readable medium includes both perma-
nent and non-persistent, removable and non-removable
media. Information may be stored by any method or tech-
nology. Information may be computer-readable instructions,
data structures, program modules, or other data. Examples
of computer storage medium include, but are not limited to,
phase-change random access memory (PRAM), static ran-
dom access memory (SRAM), dynamic random access
memory (DRAM), other types of random access memory
(RAM), read-only memory (ROM), electrically erasable
programmable read-only memory (EEPROM), flash
memory or other memory technologies, read-only disc read-
only memory (CD-ROM), digital versatile disc (DVD) or
other optical storage, magnetic tape cartridges, magnetic
tape, magnetic disk storage or other magnetic storage
devices, or any other non-transmission medium that may be
used to store information that can be accessed by the
computing device. As defined herein, the computer-readable
medium does not include temporary computer-readable
media (transitory media) such as modulated data signals and
carrier waves.

[0118] It should also be noted that the terms “including,”
“comprising,” or any other variation thereof are intended to
encompass non-exclusive inclusion, such that a process,
method, product, or device that includes a series of elements
includes not only those elements but also other elements not
explicitly listed, or those that are inherent to such process,
method, product, or device. Without more restrictions, ele-
ments defined by the sentence “including a . . . ” do not
exclude the existence of other identical elements in the
process, method, product or device including the said ele-
ments.

[0119] Those skilled in the art should understand that the
embodiments of the present disclosure may be provided as
a method, a system, or a computer program product. There-
fore, the present disclosure may take the form of an entirely
hardware embodiment, an entirely software embodiment, or
an embodiment combining software and hardware aspects.
Moreover, the present disclosure may take the form of a
computer program product implemented on one or more
computer-usable storage mediums (including but not limited
to disk memory, CD-ROM, optical memory, etc.) containing
computer-usable program codes.

[0120] The present disclosure may be described in the
general context of computer-executable instructions
executed by the computer, such as program modules. Gen-
erally, program modules include routines, programs, objects,
components, data structures, etc. that perform specific trans-
actions or implement specific abstract data types. The pres-
ent disclosure may also be practiced in distributed comput-
ing environments in which transactions are executed by
remote processing devices connected through communica-
tion networks. In a distributed computing environment, the
program modules may be located in local and remote
computer storage mediums including storage devices.
[0121] The embodiments in this specification are
described in a progressive method, and the same or similar
parts between the embodiments may refer to each other.
Each embodiment focuses on the differences from other
embodiments. Specifically, for the system embodiment,
since it is basically similar to the method embodiment, the
description thereof is relatively simple. For related details, it
may refer to the part of description in the method embodi-
ment.
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[0122] The above description is merely embodiments of
the present disclosure and is not intended to limit the present
disclosure. For those skilled in the art, the present disclosure
may have various modifications and changes. Any modifi-
cation, equivalent replacement, improvement, etc. made
within the spirit and principle of the present disclosure shall
be included in the scope of the claims of the present
disclosure.

What is claimed is:

1. A capacitance detection circuit, comprising: a first drive
module, a conversion module, a processing module, and a
control module; the first drive module being configured to
charge a first capacitor to be detected; the conversion
module being configured to perform charge conversion
processing on the first capacitor to be detected to generate an
output voltage, the conversion module comprising a first
suppression module, the control module being configured to
control the first suppression module to suppress an interfer-
ence signal with a frequency that is less than a first fre-
quency or greater than a second frequency when the con-
version module generates the output voltage, and the second
frequency being greater than the first frequency; and the
processing module being configured to determine a capaci-
tance change before and after the first capacitor to be
detected is affected by an applied electric field based on the
output voltage.

2. The circuit according to claim 1, wherein the conver-
sion module has a first input terminal and a second input
terminal, the first input terminal of the conversion module is
electrically connected to the first drive module, and the
second input terminal of the conversion module is connected
to a common mode voltage and/or is connected to other
circuits that is capable to equivalently generate the common
mode voltage.

3. The circuit according to claim 2, wherein the conver-
sion module comprises a single-ended differential amplifier,
the first input terminal of the conversion module is an
inverting input terminal of the single-ended differential
amplifier, the second input terminal of the conversion mod-
ule is a non-inverting input terminal of the single-ended
differential amplifier, the first drive module is electrically
connected to the inverting input terminal of the single-ended
differential amplifier, the non-inverting input terminal of the
single-ended differential amplifier is connected to the com-
mon mode voltage, and an output terminal of the single-
ended differential amplifier is electrically connected to the
processing module; and two terminals of the first suppres-
sion module are respectively connected to the inverting
input terminal and the output terminal of the single-ended
differential amplifier.

4. The circuit according to claim 3, wherein the first
suppression module comprises a first switch unit, a first
capacitor, and a second capacitor; a first terminal and a
second terminal of the first switch unit are respectively
connected to the inverting input terminal and the output
terminal of the single-ended differential amplifier, the first
capacitor is respectively connectable to the first terminal of
the first switch unit and the second terminal of the first
switch unit through a third terminal of the first switch unit,
a second terminal of the first capacitor is grounded, and two
terminals of the second capacitor are respectively connected
to the inverting input terminal and the output terminal of the
single-ended differential amplifier; and the control module is
configured to control the first switch unit to switch back and
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forth between the first terminal and the second terminal, so
that the third terminal of the first switch unit is connected to
the first terminal or the third terminal is connected to the
second terminal, a switching frequency of the first switch
unit is greater than twice a driving frequency, to suppress an
electrical signal with a frequency less than the first fre-
quency.

5. The circuit according to claim 4, wherein in a self-
capacitance detection circuit, the driving frequency is a
switching frequency at which a switch in the first drive
module is turned on or turned off, or, in a mutual capacitance
detection circuit, the driving frequency is a power supply
frequency of the first drive module.

6. The circuit according to claim 2, wherein the conver-
sion module comprises a double-ended differential amplifier,
the double-ended differential amplifier has a non-inverting
input terminal, an inverting input terminal, a first output
terminal, and a second output terminal, the first input
terminal of the conversion module is the inverting input
terminal of the double-ended differential amplifier, the sec-
ond input terminal of the conversion module is the non-
inverting input terminal of the double-ended differential
amplifier, the first drive module is electrically connected to
the inverting input terminal of the double-ended differential
amplifier, the non-inverting input terminal of the double-
ended differential amplifier is connected to the common
mode voltage, and the first output terminal and the second
output terminal of the double-ended differential amplifier are
both electrically connected to the processing module; and
two terminals of the first suppression module are respec-
tively connected to the inverting input terminal and the first
output terminal of the double-ended differential amplifier.

7. The circuit according to claim 6, wherein the conver-
sion module further comprises a second suppression mod-
ule, two terminals of the second suppression module are
respectively connected to the non-inverting input terminal
and the second output terminal of the double-ended differ-
ential amplifier, the control module is configured to control
the second suppression module to suppress the interference
signal with the frequency that is less than the first frequency
or greater than the second frequency when the conversion
module generates the output voltage, and the second fre-
quency is greater than the first frequency.

8. The circuit according to claim 6, wherein the second
suppression module comprises a second switch unit, a third
capacitor, and a fourth capacitor; a first terminal and a
second terminal of the second switch unit are respectively
connected to the non-inverting input terminal and the second
output terminal of the double-ended differential amplifier,
two terminals of the fourth capacitor are respectively con-
nected to the first terminal of the second switch unit and the
second terminal of the second switch unit, a first terminal of
the third capacitor is electrically connected to a third termi-
nal of the second switch unit, and a second terminal of the
third capacitor is grounded; and the control module is
configured to control the second switch unit to switch back
and forth between the first terminal and the second terminal,
so that the third terminal of the second switch unit is
connected to the first terminal or the third terminal is
connected to the second terminal, a switching frequency of
the second switch unit is greater than twice a driving
frequency, to suppress an electrical signal with a frequency
less than the first frequency; and
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wherein in a self-capacitance detection circuit, the driving
frequency is a switching frequency at which a switch in
a second drive module is turned on or turned off, or, in
a mutual capacitance detection circuit, the driving
frequency is a power supply frequency of the second
drive module.

9. The circuit according to claim 2, wherein the first drive
module comprises an excitation power supply, and the
excitation power supply is electrically connected to the first
input terminal of the conversion module through the first
capacitor to be detected.

10. The circuit according to claim 2, wherein the capaci-
tance detection circuit further comprises a third switch unit,
the third switch unit is connected between the first drive
module and the first input terminal of the conversion mod-
ule, and when the third switch unit is turned on, the
conversion module performs charge conversion processing
on the first capacitor to be detected to generate the output
voltage.

11. The circuit according to claim 10, wherein the capaci-
tance detection circuit further comprises a first offset mod-
ule; and the control module is further configured to control
the first offset module to charge a first offset capacitor, and
to control the first offset capacitor to charge or discharge the
first capacitor to be detected to perform charge offset.

12. The circuit according to claim 11, wherein the first
offset module comprises a fifth switch unit, and the control
module is further configured to control the fifth switch unit
to be in a first closed state to form a charging branch so that
the offset module charges the first offset capacitor; and the
control module is further configured to control the fifth
switch unit to be in a second closed state to form an offset
branch so that the first offset capacitor charges or discharges
the first capacitor to be detected to perform charge offset;

when the fifth switch unit is in the first closed state, two
terminals of the first offset capacitor are respectively
connected to a fourth voltage and a fifth voltage, and
the fifth voltage is greater than the fourth voltage; and

when the fifth switch unit is in the second closed state, a
first terminal of the first offset capacitor is electrically
connected to a first terminal of the first capacitor to be
detected through the fifth switch unit, a second terminal
of the first offset capacitor is connected to a sixth
voltage or a seventh voltage through the fifth switch
unit, the sixth voltage is less than a second voltage
connected to a second terminal of the capacitor to be
detected, and the seventh voltage is greater than the
second voltage connected to the second terminal of the
capacitor to be detected.

13. The circuit according to claim 2, wherein the capaci-
tance detection circuit further comprises a second drive
module, the second drive module is electrically connected to
the second input terminal of the conversion module, and the
control module is further configured to control the second
drive module to charge a second capacitor to be detected;
and the conversion module is configured to perform charge
conversion processing on the second capacitor to be detected
to generate an output voltage.

14. The circuit according to claim 13, wherein the capaci-
tance detection circuit further comprises a sixth switch unit,
the sixth switch unit is connected between the second drive
module and the second input terminal of the conversion
module, and when the sixth switch unit is turned on, the
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conversion module performs charge conversion processing
on the second capacitor to be detected to generate the output
voltage.

15. The circuit according to claim 14, wherein the second
drive module comprises a seventh switch unit, and the
control module is further configured to control the seventh
switch unit to be in a first closed state so that the second
drive module charges the second capacitor to be detected;
and when the seventh switch unit is in the first closed state,
a first terminal of the second capacitor to be detected is
connected to an eighth voltage through the seventh switch
unit, a second terminal of the second capacitor to be detected
is connected to a ninth voltage, and the eighth voltage is
greater than the ninth voltage; and

the control module is further configured to control the

seventh switch unit to be in a second closed state to
discharge the second capacitor to be detected; and
when the seventh switch unit is in the second closed
state, the first terminal of the second capacitor to be
detected is connected to a tenth voltage through the
seventh switch unit, the second terminal of the second
capacitor to be detected is connected to the ninth
voltage, and the ninth voltage is greater than the tenth
voltage.

16. The circuit according to claim 15, wherein the capaci-
tance detection circuit further comprises a second offset
module; and the control module is further configured to
control the second offset module to charge a second offset
capacitor, and to control the second offset capacitor to
charge or discharge the second capacitor to be detected to
perform charge offset.

17. The circuit according to claim 16, wherein the second
offset module comprises an eighth switch unit, and the
control module is further configured to control the eighth
switch unit to be in the first closed state to form a charging
branch so that the offset module charges the second offset
capacitor; and the control module is further configured to
control the eighth switch unit to be in the second closed state
to form an offset branch so that the second offset capacitor
charges or discharges the second capacitor to be detected to
perform charge offset;

when the eighth switch unit is in the first closed state, two

terminals of the second offset capacitor are respectively
connected to an eleventh voltage and a twelfth voltage,
and the twelfth voltage is greater than the eleventh
voltage; and

wherein when the eighth switch unit is in the second

closed state, a first terminal of the second offset capaci-
tor is electrically connected to the first terminal of the
second capacitor to be detected through the eighth
switch unit, a second terminal of the second offset
capacitor is connected to a thirteenth voltage or a
fourteenth voltage through the eighth switch unit, the
thirteenth voltage is less than the ninth voltage con-
nected to the second terminal of the second capacitor to
be detected, and the fourteenth voltage is greater than
the ninth voltage connected to the second terminal of
the second capacitor to be detected.
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18. The circuit according to claim 1, wherein the first
drive module comprises a fourth switch unit, and the control
module is further configured to control the fourth switch unit
to be in a first closed state so that the first drive module
charges the first capacitor to be detected; and when the
fourth switch unit is in the first closed state, a first terminal
of the first capacitor to be detected is connected to a first
voltage through the fourth switch unit, a second terminal of
the first capacitor to be detected is connected to a second
voltage, and the first voltage is greater than the second
voltage; and

the control module is further configured to control the

fourth switch unit to be in a second closed state to
discharge the first capacitor to be detected; and when
the fourth switch unit is in the second closed state, the
first terminal of the first capacitor to be detected is
connected to a third voltage through the fourth switch
unit, the second terminal of the first capacitor to be
detected is connected to the second voltage, and the
second voltage is greater than the third voltage.

19. A detection chip, comprising a capacitance detection
circuit, the capacitance detection circuit comprised: a first
drive module, a conversion module, a processing module,
and a control module; the first drive module being config-
ured to charge a first capacitor to be detected; the conversion
module being configured to perform charge conversion
processing on the first capacitor to be detected to generate an
output voltage, the conversion module comprising a first
suppression module, the control module being configured to
control the first suppression module to suppress an interfer-
ence signal with a frequency that is less than a first fre-
quency or greater than a second frequency when the con-
version module generates the output voltage, and the second
frequency being greater than the first frequency; and the
processing module being configured to determine a capaci-
tance change before and after the first capacitor to be
detected is affected by an applied electric field based on the
output voltage.

20. An electronic device, comprising: a detection chip, the
detection chip comprised a capacitance detection circuit, the
capacitance detection circuit comprised: a first drive mod-
ule, a conversion module, a processing module, and a
control module; the first drive module being configured to
charge a first capacitor to be detected; the conversion
module being configured to perform charge conversion
processing on the first capacitor to be detected to generate an
output voltage, the conversion module comprising a first
suppression module, the control module being configured to
control the first suppression module to suppress an interfer-
ence signal with a frequency that is less than a first fre-
quency or greater than a second frequency when the con-
version module generates the output voltage, and the second
frequency being greater than the first frequency; and the
processing module being configured to determine a capaci-
tance change before and after the first capacitor to be
detected is affected by an applied electric field based on the
output voltage.



