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(54) BUCK-BOOST CHIP CONTROL METHOD, BUCK-BOOST CHIP, AND ELECTRONIC DEVICE

(57) This application provides a buck/boost chip con-
trol method, a buck/boost chip, and an electronic device.
The buck/boost chip includes a power drive circuit, a buck
control logic module, a boost control logic module, and
a feedback circuit. The power drive circuit is separately
connected to the buck control logic module, the boost
control logic module, and the feedback circuit. The feed-
back circuit is separately connected to the buck control
logic module and the boost control logic module. The
feedback circuit is configured to: after operating mode

configuration information is received, set an operating
mode of the buck/boost chip to an operating mode cor-
responding to the operating mode configuration informa-
tion by adjusting a connection relationship of a feedback
pin of the feedback circuit based on the operating mode
configuration information. The buck/boost chip control
method, the buck/boost chip, and the electronic device
provided in this application simplify a structure of the
buck/boost chip.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201710502572.3, filed with the Chi-
nese Patent Office on June 27, 2017 and entitled
"BUCK/BOOST CONTROL CIRCUIT", which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
circuit field, and in particular, to a buck/boost chip control
method, a buck/boost chip, and an electronic device.

BACKGROUND

[0003] A buck/boost circuit is one of commonly used
circuits in an electronic device. When a voltage of an
external power supply changes, the buck/boost circuit
can increase or reduce the voltage of the external power
supply to a rated use voltage of the electronic device, so
that the electronic device can work stably.
[0004] In the prior art, buck/boost is implemented by
using a buck/boost circuit. FIG 1 is a schematic structural
diagram of a buck/boost circuit in the prior art. As shown
in FIG 1, a voltage input end is on a left side of the
buck/boost circuit, a voltage output end is on a right side,
and the buck/boost circuit includes four field effect tran-
sistors in total: Q1, Q2, Q3, and Q4. In a buck process,
Q3 is disconnected, Q4 is constantly connected, and
buck control logic module controls Q1 and Q2 to be pe-
riodically connected and disconnected, so that an input
voltage on the left side undergoes buck processing and
is then output from the output end on the right side. In a
boost process, Q1 is constantly connected, Q2 is discon-
nected, and boost control logic module controls Q3 and
Q4 to be periodically connected and disconnected, so
that an input voltage on the left side undergoes boost
processing and is then output from the output end on the
right side.
[0005] At least four field effect transistors need to be
disposed when the existing buck/boost circuit is used. In
this way, the boost control logic and the buck control logic
each control two different field effect transistors to proc-
ess the input voltage in the boost and buck processes.
As a result, a structure of the buck/boost circuit is rela-
tively complex.

SUMMARY

[0006] This application provides a buck/boost chip
control method, a buck/boost chip, and an electronic de-
vice, so as to simplify a structure of a buck/boost circuit.
[0007] This application provides a buck/boost chip, in-
cluding:

a power drive circuit, a buck control logic module, a
boost control logic module, and a feedback circuit,

where the power drive circuit is separately connected
to the buck control logic module, the boost control
logic module, and the feedback circuit; and the feed-
back circuit is separately connected to the buck con-
trol logic module and the boost control logic module;
the feedback circuit is configured to: after operating
mode configuration information is received, set an
operating mode of the buck/boost chip to an operat-
ing mode corresponding to the operating mode con-
figuration information by adjusting a connection re-
lationship of a feedback pin of the feedback circuit
based on the operating mode configuration informa-
tion, where the operating mode of the buck/boost
chip includes a first operating mode and a second
operating mode;
in the first operating mode, a first end of the feedback
circuit is connected to a first end of the power drive
circuit, the first end of the power drive circuit is a first
feedback point of the feedback circuit, and the buck
control logic module is configured to control the pow-
er drive circuit to: reduce an input voltage of a second
end of the power drive circuit to a first preset voltage
and then output the first preset voltage from the first
end of the power drive circuit;
in the second operating mode, the first end of the
feedback circuit is connected to the second end of
the power drive circuit, the second end of the power
drive circuit is a second feedback point of the feed-
back circuit, and the boost control logic module is
configured to control the power drive circuit to: in-
crease an input voltage of the first end of the power
drive circuit to a second preset voltage and then out-
put the second preset voltage from the second end
of the power drive circuit; and
the feedback circuit is configured to: in the first op-
erating mode, feedback the output voltage of the first
end of the power drive circuit to the buck control logic
module; and in the second operating mode, feed-
back the output voltage of the second end of the
power drive circuit to the boost control logic module.

[0008] In an embodiment of this application, the
buck/boost chip further includes a detection circuit, where
in the first operating mode, the detection circuit is con-
nected to the feedback circuit and the first feedback point,
and in the second operating mode, the detection circuit
is connected to the feedback circuit and the second feed-
back point; and
the detection circuit is configured to detect, based on the
operating mode of the buck/boost chip, whether an output
voltage of the buck/boost chip meets a preset working
condition, where the preset working condition includes
the following: in the first operating mode, the output volt-
age of the first end of the power drive circuit is less than
the input voltage of the second end of the power drive
circuit, and in the second operating mode, the output volt-
age of the second end of the power drive circuit is greater
than the input voltage of the first end of the power drive
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circuit.
[0009] In an embodiment of this application, the power
drive circuit includes a first capacitor, a second capacitor,
a first field effect transistor, a second field effect transis-
tor, and an inductor, where: a second end of the
buck/boost chip is connected to the first capacitor in par-
allel; a first end of the first capacitor is connected to a
first end of the first field effect transistor; a second end
of the first capacitor is connected to a first end of the
second field effect transistor and a second end of the
second capacitor; a third terminal of the first field effect
transistor is connected to a third terminal of the second
field effect transistor and a first end of the inductor; a
second end of the first field effect transistor is connected
to a first end of the buck control logic module, a first end
of the boost control logic module, and a second end of
the feedback circuit; a second end of the second field
effect transistor is connected to a second end of the buck
control logic module, a second end of the boost control
logic module, and a third terminal of the feedback circuit;
the detection circuit is connected to the first end of the
feedback circuit; a second end of the inductor is connect-
ed to a first end of the second capacitor; and the second
capacitor is connected to the second end of the
buck/boost chip in parallel.
[0010] In an embodiment of this application, in the first
operating mode, the first end of the feedback circuit is
connected to the second end of the inductor and the first
end of the second capacitor; and
in the second operating mode, the first end of the feed-
back circuit is connected to the first end of the first ca-
pacitor and the first end of the first field effect transistor.
[0011] This application provides an electronic device.
The electronic device includes the buck/boost chip ac-
cording to any one of the foregoing embodiments.
[0012] This application provides a buck/boost chip
control method, including:

obtaining operating mode configuration information,
where the operating mode configuration information
is used to instruct a feedback circuit to adjust an op-
erating mode of a buck/boost chip, and the
buck/boost chip includes a boost control logic mod-
ule, a buck control logic module, the feedback circuit,
and a power drive circuit; and
setting the operating mode of the buck/boost chip to
an operating mode corresponding to the operating
mode configuration information by adjusting a con-
nection relationship of a feedback pin of the feedback
circuit based on the operating mode configuration
information, where the operating mode of the
buck/boost chip includes a first operating mode and
a second operating mode; in the first operating
mode, a first end of the feedback circuit is connected
to a first end of the power drive circuit, the first end
of the power drive circuit is a first feedback point of
the feedback circuit, the buck control logic module
is configured to control the power drive circuit to:

reduce an input voltage of a second end of the power
drive circuit to a first preset voltage and then output
the first preset voltage from the first end of the power
drive circuit, and the feedback circuit is configured
to feedback the output voltage of the first end of the
power drive circuit to the buck control logic module;
and in the second operating mode, the first end of
the feedback circuit is connected to the second end
of the power drive circuit, the second end of the pow-
er drive circuit is a second feedback point of the feed-
back circuit, the boost control logic module is con-
figured to control the power drive circuit to: increase
an input voltage of the first end of the power drive
circuit to a second preset voltage and then output
the second preset voltage from the second end of
the power drive circuit, and the feedback circuit is
configured to feedback the output voltage of the sec-
ond end of the power drive circuit to the boost control
logic module.

[0013] In an embodiment of this application, after the
setting the operating mode of the buck/boost chip to an
operating mode corresponding to the operating mode
configuration information by adjusting a connection rela-
tionship of a feedback pin of the feedback circuit based
on the operating mode configuration information, the
method further includes:
detecting, based on the operating mode of the buck/boost
chip, whether an output voltage of the buck/boost chip
meets a preset working condition, where the preset work-
ing condition includes the following: in the first operating
mode, the output voltage of the first end of the power
drive circuit is less than the input voltage of the second
end of the power drive circuit, and in the second operating
mode, the output voltage of the second end of the power
drive circuit is greater than the input voltage of the first
end of the power drive circuit.
[0014] In an embodiment of this application, the power
drive circuit includes a first capacitor, a second capacitor,
a first field effect transistor, a second field effect transis-
tor, and an inductor, where: a second end of the
buck/boost chip is connected to the first capacitor in par-
allel; a first end of the first capacitor is connected to a
first end of the first field effect transistor; a second end
of the first capacitor is connected to a first end of the
second field effect transistor and a second end of the
second capacitor; a third terminal of the first field effect
transistor is connected to a third terminal of the second
field effect transistor and a first end of the inductor; a
second end of the first field effect transistor is connected
to a first end of the buck control logic module, a first end
of the boost control logic module, and a second end of
the feedback circuit; a second end of the second field
effect transistor is connected to a second end of the buck
control logic module, a second end of the boost control
logic module, and a third terminal of the feedback circuit;
the detection circuit is connected to the first end of the
feedback circuit; a second end of the inductor is connect-
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ed to a first end of the second capacitor; and the second
capacitor is connected to the second end of the
buck/boost chip in parallel.
[0015] In an embodiment of this application, in the first
operating mode, the first end of the feedback circuit is
connected to the second end of the inductor and the first
end of the second capacitor; and
in the second operating mode, the first end of the feed-
back circuit is connected to the first end of the first ca-
pacitor and the first end of the first field effect transistor.
[0016] In an embodiment of this application, after the
setting the operating mode of the buck/boost chip to an
operating mode corresponding to the operating mode
configuration information by adjusting a feedback pin of
the feedback circuit based on the operating mode con-
figuration information, the method further includes:

determining whether a real-time output voltage of
the buck/boost chip is stable; and
feeding back, by the feedback circuit if the real-time
output voltage is unstable, the real-time output volt-
age to an input terminal of the buck/boost chip, so
that the buck/boost chip performs boost or buck
processing on an input voltage of the buck/boost chip
based on the real-time output voltage.

[0017] This application provides the buck/boost chip
control method, the buck/boost chip, and the electronic
device. The buck/boost chip includes the power drive cir-
cuit, the buck control logic module, the boost control logic
module, and the feedback circuit. The power drive circuit
is separately connected to the buck control logic module,
the boost control logic module, and the feedback circuit;
and the feedback circuit is separately connected to the
buck control logic module and the boost control logic
module. The feedback circuit is configured to: after op-
erating mode configuration information is received, set
the operating mode of the buck/boost chip to the operat-
ing mode corresponding to the operating mode configu-
ration information by adjusting the connection relation-
ship of the feedback pin of the feedback circuit based on
the operating mode configuration information. The oper-
ating mode of the buck/boost chip includes the first op-
erating mode and the second operating mode. In the first
operating mode, the first end of the feedback circuit is
connected to the first end of the power drive circuit, the
first end of the power drive circuit is the first feedback
point of the feedback circuit, and the buck control logic
module is configured to control the power drive circuit to:
reduce the input voltage of the second end of the power
drive circuit to the first preset voltage and then output the
first preset voltage from the first end of the power drive
circuit. In the second operating mode, the first end of the
feedback circuit is connected to the second end of the
power drive circuit, the second end of the power drive
circuit is the second feedback point of the feedback cir-
cuit, and the boost control logic module is configured to
control the power drive circuit to: increase the input volt-

age of the first end of the power drive circuit to the second
preset voltage and then output the second preset voltage
from the second end of the power drive circuit. The feed-
back circuit is configured to: in the first operating mode,
feedback the output voltage of the first end of the power
drive circuit to the buck control logic module; and in the
second operating mode, feedback the output voltage of
the second end of the power drive circuit to the boost
control logic module. The boost control logic module or
the buck control logic module is used to connect a switch-
ing transistor in the power drive circuit to drive an external
load, thereby meeting boost and buck requirements in
different scenarios by configuring the buck/boost chip. In
addition, the boost control logic module and the buck
control logic module can share the power drive circuit.
Therefore, the buck/boost chip may include only one
power drive circuit, thereby simplifying a structure of the
buck/boost chip, so that the buck/boost chip can be in-
tegrated into one chip. A range of adjustment of a circuit
in application of an electronic device system is relatively
small. Therefore, by using the buck/boost chip in the em-
bodiments, boost and buck requirements can be met by
using one chip, providing features of flexibility, practica-
bility, and low costs.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a schematic structural diagram of a
buck/boost circuit in the prior art;
FIG. 2 is a schematic structural diagram of a first
embodiment of a buck/boost chip according to this
application;
FIG. 3 is a schematic structural diagram of a second
embodiment of a buck/boost chip according to this
application;
FIG. 4 is a schematic structural diagram of a third
embodiment of a buck/boost chip according to this
application;
FIG. 5 is a schematic structural diagram of a fourth
embodiment of a buck/boost chip according to this
application;
FIG. 6 is a schematic structural diagram of a fifth
embodiment of a buck/boost chip according to this
application;
FIG. 7 is a schematic structural diagram of a sixth
embodiment of a buck/boost chip according to this
application;
FIG. 8 is a schematic flowchart of a first embodiment
of a buck/boost chip control method according to this
application;
FIG. 9 is a schematic flowchart of a second embod-
iment of a buck/boost chip control method according
to this application; and
FIG. 10 is a schematic flowchart of a third embodi-
ment of a buck/boost chip control method according
to this application.

5 6 



EP 3 633 838 A1

5

5

10

15

20

25

30

35

40

45

50

55

DESCRIPTION OF EMBODIMENTS

[0019] FIG. 2 is a schematic structural diagram of a
first embodiment of a buck/boost chip according to this
application, and FIG. 3 is a schematic structural diagram
of a second embodiment of a buck/boost chip according
to this application. As shown in FIG. 2 and FIG. 3, the
buck/boost chip in this example includes a power drive
circuit 1, a buck control logic module 2, a boost control
logic module 3, and a feedback circuit 4. The power drive
circuit 1 is separately connected to the buck control logic
module 2, the boost control logic module 3, and the feed-
back circuit 4. The feedback circuit 4 is separately con-
nected to the buck control logic module 2 and the boost
control logic module 3. The feedback circuit 4 is config-
ured to: after operating mode configuration information
is received, set an operating mode of the buck/boost chip
to an operating mode corresponding to the operating
mode configuration information by adjusting, based on
the operating mode configuration information, a feed-
back pin that is of the feedback circuit 4 and that is used
to receive an input signal. For example, in the embodi-
ment of the buck/boost chip shown in FIG. 2, the feedback
circuit connects the feedback pin that is used to receive
an input signal to a terminal B of the buck/boost chip. In
this case, the feedback circuit can receive a signal from
the terminal B by using the feedback pin. In the embod-
iment of the buck/boost chip shown in FIG. 3, the feed-
back circuit connects the feedback pin that is used to
receive an input signal to a terminal A of the buck/boost
chip. In this case, the feedback circuit 4 can receive a
signal from the terminal A by using the feedback pin.
Optionally, the feedback pin that is of the feedback circuit
4 and that is used to receive an input signal may be con-
nected to both the terminal A and the terminal B of the
buck/boost chip; and the feedback circuit 4 selects,
based on the operating mode configuration information,
whether to receive the signal from the terminal A of the
buck/boost chip or the signal from the terminal B of the
buck/boost chip.
[0020] The operating mode of the buck/boost chip in-
cludes a first operating mode and a second operating
mode. The feedback circuit 4 is configured to: in the first
operating mode, feedback an output voltage of a second
endA of the power drive circuit 1 to a first endB of the
power drive circuit 1; and in the second operating mode,
feedback an output voltage of the first endB of the power
drive circuit 1 to the second endA of the power drive circuit
1. Optionally, the feedback circuit 4 receives the operat-
ing mode configuration information by using an I2C in-
terface. The operating mode configuration information
may be sent by a control center of the buck/boost chip,
and the control center is connected to the feedback circuit
4 by using the I2C interface. Alternatively, the operating
mode configuration information is sent by a user of the
buck/boost chip by using an interactive device of the
buck/boost chip.
[0021] In the first operating mode, a first end of the

feedback circuit 4 is connected to the first endB of the
power drive circuit 1, the first end of the power drive circuit
1 is a first feedback point of the feedback circuit 4, and
the buck control logic module 2 is configured to control
the power drive circuit 1 to: reduce an input voltage of
the second endA of the power drive circuit 1 to a first
preset voltage and then output the first preset voltage
from the first endB of the power drive circuit 1. In the
second operating mode, the first end of the feedback
circuit 4 is connected to the second endA of the power
drive circuit 1, the second endA of the power drive circuit
1 is a second feedback point of the feedback circuit, and
the boost control logic module 3 is configured to control
the power drive circuit 1 to: increase an input voltage of
the first endB of the power drive circuit 1 to a second
preset voltage and then output the second preset voltage
from the second endA of the power drive circuit 1. The
feedback circuit 4 is configured to: in the first operating
mode, feedback the output voltage of the first endB of
the power drive circuit 1 to the buck control logic module
2; and in the second operating mode, feedback the output
voltage of the second endA of the power drive circuit 1
to the boost control logic module 3.
[0022] Specifically, in the buck/boost chips shown in
FIG. 2 and FIG. 3, the buck/boost chip shown in FIG. 2
is in the first operating mode, and the buck/boost chip
shown in FIG. 3 is in the second operating mode. It can
be understood that the boost control logic module 3 and
the buck control logic module 2 are connected in parallel.
One of the boost control logic module 3 and the buck
control logic module 2 is selected, by connecting the feed-
back circuit 4 to different feedback pins, for use. The
boost control logic module 3 or the buck control logic
module 2 is used to connect a switching transistor in the
power drive circuit 1 to drive an external load, thereby
meeting boost and buck requirements in different sce-
narios by configuring the buck/boost chip. In addition, the
boost control logic module 3 and the buck control logic
module 2 can share the power drive circuit 1. Therefore,
the buck/boost chip may include only one power drive
circuit 1, thereby simplifying a structure of the buck/boost
chip, so that the buck/boost chip can be integrated into
one chip. A range of adjustment of a circuit in application
of an electronic device system is relatively small. There-
fore, by using the buck/boost chip in this embodiment,
boost and buck requirements can be met by using one
chip, providing features of flexibility, practicability, and
low costs.
[0023] FIG. 4 is a schematic structural diagram of a
third embodiment of a buck/boost chip according to this
application, and FIG. 5 is a schematic structural diagram
of a fourth embodiment of a buck/boost chip according
to this application. On a basis of the embodiments shown
in FIG. 2 and FIG. 3, the buck/boost chips shown in FIG.
4 and FIG. 5 further include a detection circuit 5. In a first
operating mode shown in FIG. 4, the detection circuit 5
is connected to a feedback circuit 4 and a first feedback
point; and in a second operating mode shown in FIG. 5,
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the detection circuit 5 is connected to the feedback circuit
4 and a second feedback point.
[0024] Specifically, the detection circuit is configured
to detect, based on an operating mode of the buck/boost
chip, whether an output voltage of the buck/boost chip
meets a preset working condition, where the preset work-
ing condition includes the following: in the first operating
mode, an output voltage of a first end of a power drive
circuit is less than an input voltage of a second end of
the power drive circuit, and in the second operating mode,
an output voltage of the second end of the power drive
circuit is greater than input voltage of the first end of the
power drive circuit.
[0025] The buck/boost chip provided in this embodi-
ment detects, by using the detection circuit, whether a
current boost or buck configuration meets an operation
scenario of a circuit. If a condition is not met, the
buck/boost chip stops operating; or if the condition is met,
the boost control logic module performs a boost operation
again or the buck control logic module performs a buck
operation again. The buck/boost chip provided in this em-
bodiment can detect an operation condition during oper-
ation of the buck/boost chip. This ensures operation per-
formance of the circuit, thereby improving performance
of the buck/boost chip.
[0026] FIG. 6 is a schematic structural diagram of a
fifth embodiment of a buck/boost chip according to this
application, and FIG. 7 is a schematic structural diagram
of a sixth embodiment of a buck/boost chip according to
this application. On a basis of the embodiments shown
in FIG. 1 and FIG. 2, in the buck/boost chips shown in
FIG. 6 and FIG. 7, a power drive circuit 1 specifically
includes a first capacitor C1, a second capacitor C2, a
first field effect transistor K1, a second field effect tran-
sistor K2, and an inductor L. A second end of the
buck/boost chip is connected to the first capacitor C1 in
parallel; a first end of the first capacitor C1 is connected
to a first end of the first field effect transistor K1; a second
end of the first capacitor C1 is connected to a first end
of the second field effect transistor K2 and a second end
of the second capacitor C2; a third terminal of the first
field effect transistor K1 is connected to a third terminal
of the second field effect transistor K2 and a first end of
the inductor L; a second end of the first field effect tran-
sistor K1 is connected to a first end of a buck control logic
module, a first end of a boost control logic module, and
a second end of a feedback circuit; a second end of the
second field effect transistor K2 is connected to a second
end of the buck control logic module, a second end of
the boost control logic module, and a third terminal of the
feedback circuit; a detection circuit is connected to a first
end of the feedback circuit; a second end of the inductor
L is connected to a first end of the second capacitor C2;
and the second capacitor C2 is connected to the second
end of the buck/boost chip in parallel. Optionally, the first
end of the first field effect transistor K1 and the first end
of the second field effect transistor K2 are drain elec-
trodes, the second end of the first field effect transistor

K1 and the second end of the second field effect transistor
K2 are gate electrodes, and the third terminal of the first
field effect transistor K1 and the third terminal of the sec-
ond field effect transistor K2 are source electrodes.
[0027] Specifically, as shown in FIG. 6, when the
buck/boost chip is in a first operating mode, buck control
logic reduces, based on a control manner of a buck cir-
cuit, an input voltage V1 at a first end of the power drive
circuit 1 to a first preset voltage V2 and outputs the first
preset voltage V2 from a second end of the power drive
circuit 1. An output relationship thereof is V2=V1∗D,
where D is an "on" time of the first field effect transistor
21 and the second field effect transistor 22. In the first
operating mode, a first feedback point is located at FB1
in the figure, and the first feedback point is connected to
the second end of the inductor 31 and the second end
of the second capacitor C2. As shown in FIG. 4, when
the buck/boost chip is in a second operating mode, boost
control logic increases, based on a control manner of a
boost circuit, an input voltage V2 at the second end of
the power drive circuit 1 to a second preset voltage V1
and outputs the second preset voltage V1 from the first
end of the power drive circuit 1. An output relationship
thereof is V1=V2/(1-D), where D is an "on" time between
the first field effect transistor 21 and the second field ef-
fect transistor 22. In the second operating mode, a sec-
ond feedback point is located at FB2 in the figure, and
the second feedback point is connected to the first end
of the first capacitor 11 and the first end of the first field
effect transistor 21.
[0028] This application provides an electronic device,
including any buck/boost chip in the embodiments shown
in FIG. 1 to FIG. 6. The electronic device may be any
electronic device that needs to use the buck/boost chip,
for example, a mobile phone, a computer, or a television
set.
[0029] FIG. 8 is a schematic flowchart of a first embod-
iment of a buck/boost chip control method according to
this application. As shown in FIG. 8, the buck/boost chip
control method in this embodiment includes the following
steps:

S801. Obtain operating mode configuration informa-
tion, where the operating mode configuration infor-
mation is used to instruct a feedback circuit to adjust
an operating mode of a buck/boost chip, and the
buck/boost chip includes a boost control logic mod-
ule, a buck control logic module, the feedback circuit,
and a power drive circuit.
S802. Set the operating mode of the buck/boost chip
to an operating mode corresponding to the operating
mode configuration information by adjusting a con-
nection relationship of a feedback pin of the feedback
circuit based on the operating mode configuration
information. The operating mode of the buck/boost
chip includes a first operating mode and a second
operating mode. In the first operating mode, a first
end of the feedback circuit is connected to a first end
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of the power drive circuit, the first end of the power
drive circuit is a first feedback point of the feedback
circuit, the buck control logic module is configured
to control the power drive circuit to: reduce an input
voltage of a second end of the power drive circuit to
a first preset voltage and then output the first preset
voltage from the first end of the power drive circuit,
and the feedback circuit is configured to feedback
the output voltage of the first end of the power drive
circuit to the buck control logic module. In the second
operating mode, the first end of the feedback circuit
is connected to the second end of the power drive
circuit, the second end of the power drive circuit is a
second feedback point of the feedback circuit, the
boost control logic module is configured to control
the power drive circuit to: increase an input voltage
of the first end of the power drive circuit to a second
preset voltage and then output the second preset
voltage from the second end of the power drive cir-
cuit, and the feedback circuit is configured to feed-
back the output voltage of the second end of the
power drive circuit to the boost control logic module.

[0030] Specifically, it can be understood that the boost
control logic module and the buck control logic module
are connected in parallel. One of the boost control logic
module and the buck control logic module is selected, by
connecting the feedback circuit to different feedback
pins, for use. The boost control logic module or the buck
control logic module is used to connect a switching tran-
sistor in the power drive circuit to drive an external load,
thereby meeting boost and buck requirements in different
scenarios by configuring the buck/boost chip. In addition,
the boost control logic module and the buck control logic
module can share the power drive circuit. Therefore, the
buck/boost chip may include only one power drive circuit,
thereby simplifying a structure of the buck/boost chip, so
that the buck/boost chip can be integrated into one chip.
A range of adjustment of a circuit in application of an
electronic device system is relatively small. Therefore,
by using the buck/boost chip in this embodiment, boost
and buck requirements can be met by using one chip,
providing features of flexibility and practicability.
[0031] FIG. 9 is a schematic flowchart of a second em-
bodiment of a buck/boost chip control method according
to this application. As shown in FIG. 9, on a basis of the
embodiment shown in FIG. 8, after S802, the method
further includes the following step:
S901. Detect, based on the operating mode of the
buck/boost chip, whether an output voltage of the
buck/boost chip meets a preset working condition.
[0032] Specifically, a detection circuit included in the
buck/boost chip is configured to detect, based on the
operating mode of the buck/boost chip, whether the out-
put voltage of the buck/boost chip meets the preset work-
ing condition. The preset working condition includes the
following: in the first operating mode, the output voltage
of the first end of the power drive circuit is less than the

input voltage of the second end of the power drive circuit,
and in the second operating mode, the output voltage of
the second end of the power drive circuit is greater than
the input voltage of the first end of the power drive circuit.
[0033] According to the buck/boost chip control meth-
od provided in this embodiment, whether a current boost
or buck configuration meets an operation scenario of a
circuit is detected. If a condition is not met, the buck/boost
chip stops operating; or if the condition is met, the boost
control logic module performs a boost operation again or
the buck control logic module performs a buck operation
again. According to the buck/boost chip control method
provided in this embodiment, an operation condition can
be detected during operation of the buck/boost chip. This
ensures working performance of the circuit, thereby im-
proving efficiency of the buck/boost chip control method.
[0034] FIG. 10 is a schematic flowchart of a third em-
bodiment of a buck/boost chip control method according
to this application. As shown in FIG. 10, on a basis of the
embodiment shown in FIG. 8, after S802, the method
further includes the following steps:

S1001. Determine whether a real-time output volt-
age of the buck/boost chip is stable, where whether
the output voltage is stable is determined by using
a voltage range of the output voltage.
S1002. If the real-time output voltage is unstable,
the feedback circuit feeds back the real-time output
voltage to an input terminal of the buck/boost chip,
so that boost control logic or buck control logic in the
buck/boost chip adjusts a control parameter of the
boost control logic or the buck control logic, to sta-
bilize the voltage range of the output voltage of the
buck/boost chip; or if the real-time output voltage is
stable, the output voltage is adjusted in real time ac-
cording to a load of the buck/boost chip.

[0035] According to the buck/boost chip control meth-
od provided in this embodiment, whether the real-time
output voltage of the buck/boost chip is stable is deter-
mined. If the real-time output voltage is unstable, a feed-
back is provided to the input terminal of the buck/boost
chip, so that a buck/boost parameter is adjusted, to sta-
bilize the output voltage; or if the real-time output voltage
is stable, no adjustment is performed, and an operation
of the boost control logic or the buck control logic in the
buck/boost chip is finished. In this way, the output voltage
of the buck/boost chip is adjusted in real time as a load
changes. According to the buck/boost chip control meth-
od provided in this embodiment, an operation condition
can be detected during operation of the buck/boost chip.
This ensures working performance of a circuit, thereby
improving efficiency of the buck/boost chip control meth-
od.
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Claims

1. A buck/boost chip, comprising:

a power drive circuit, a buck control logic mod-
ule, a boost control logic module, and a feedback
circuit, wherein the power drive circuit is sepa-
rately connected to the buck control logic mod-
ule, the boost control logic module, and the feed-
back circuit; and the feedback circuit is sepa-
rately connected to the buck control logic mod-
ule and the boost control logic module;
the feedback circuit is configured to: after oper-
ating mode configuration information is re-
ceived, set an operating mode of the buck/boost
chip to an operating mode corresponding to the
operating mode configuration information by ad-
justing a connection relationship of a feedback
pin of the feedback circuit based on the operat-
ing mode configuration information, wherein the
operating mode of the buck/boost chip compris-
es a first operating mode and a second operating
mode;
in the first operating mode, a first end of the feed-
back circuit is connected to a first end of the
power drive circuit, the first end of the power
drive circuit is a first feedback point of the feed-
back circuit, and the buck control logic module
is configured to control the power drive circuit
to: reduce an input voltage of a second end of
the power drive circuit to a first preset voltage
and then output the first preset voltage from the
first end of the power drive circuit;
in the second operating mode, the first end of
the feedback circuit is connected to the second
end of the power drive circuit, the second end
of the power drive circuit is a second feedback
point of the feedback circuit, and the boost con-
trol logic module is configured to control the pow-
er drive circuit to: increase an input voltage of
the first end of the power drive circuit to a second
preset voltage and then output the second pre-
set voltage from the second end of the power
drive circuit; and
the feedback circuit is configured to: in the first
operating mode, feedback an output voltage of
the first end of the power drive circuit to the buck
control logic module; and in the second operat-
ing mode, feedback an output voltage of the sec-
ond end of the power drive circuit to the boost
control logic module.

2. The buck/boost chip according to claim 1, further
comprising a detection circuit, wherein
in the first operating mode, the detection circuit is
connected to the feedback circuit and the first feed-
back point, and in the second operating mode, the
detection circuit is connected to the feedback circuit

and the second feedback point; and
the detection circuit is configured to detect, based
on the operating mode of the buck/boost chip, wheth-
er an output voltage of the buck/boost chip meets a
preset working condition, wherein the preset working
condition comprises the following: in the first oper-
ating mode, the output voltage of the first end of the
power drive circuit is less than the input voltage of
the second end of the power drive circuit, and in the
second operating mode, the output voltage of the
second end of the power drive circuit is greater than
the input voltage of the first end of the power drive
circuit.

3. The buck/boost chip according to claim 2, wherein
the power drive circuit comprises a first capacitor, a
second capacitor, a first field effect transistor, a sec-
ond field effect transistor, and an inductor, wherein:
a second end of the buck/boost chip is connected to
the first capacitor in parallel; a first end of the first
capacitor is connected to a first end of the first field
effect transistor; a second end of the first capacitor
is connected to a first end of the second field effect
transistor and a second end of the second capacitor;
a third terminal of the first field effect transistor is
connected to a third terminal of the second field effect
transistor and a first end of the inductor; a second
end of the first field effect transistor is connected to
a first end of the buck control logic module, a first
end of the boost control logic module, and a second
end of the feedback circuit; a second end of the sec-
ond field effect transistor is connected to a second
end of the buck control logic module, a second end
of the boost control logic module, and a third terminal
of the feedback circuit; the detection circuit is con-
nected to the first end of the feedback circuit; a sec-
ond end of the inductor is connected to a first end of
the second capacitor; and the second capacitor is
connected to the second end of the buck/boost chip
in parallel.

4. The buck/boost chip according to claim 3, wherein
in the first operating mode, the first end of the feed-
back circuit is connected to the second end of the
inductor and the first end of the second capacitor;
and
in the second operating mode, the first end of the
feedback circuit is connected to the first end of the
first capacitor and the first end of the first field effect
transistor.

5. An electronic device, wherein the electronic device
comprises the buck/boost chip according to any one
of claims 1 to 4.

6. A buck/boost chip control method, comprising:

obtaining operating mode configuration infor-
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mation, wherein the operating mode configura-
tion information is used to instruct a feedback
circuit to adjust an operating mode of a
buck/boost chip, and the buck/boost chip com-
prises a boost control logic module, a buck con-
trol logic module, the feedback circuit, and a
power drive circuit; and
setting the operating mode of the buck/boost
chip to an operating mode corresponding to the
operating mode configuration information by ad-
justing a connection relationship of a feedback
pin of the feedback circuit based on the operat-
ing mode configuration information, wherein the
operating mode of the buck/boost chip compris-
es a first operating mode and a second operating
mode; in the first operating mode, a first end of
the feedback circuit is connected to a first end
of the power drive circuit, the first end of the pow-
er drive circuit is a first feedback point of the
feedback circuit, the buck control logic module
is configured to control the power drive circuit
to: reduce an input voltage of a second end of
the power drive circuit to a first preset voltage
and then output the first preset voltage from the
first end of the power drive circuit, and the feed-
back circuit is configured to feedback the output
voltage of the first end of the power drive circuit
to the buck control logic module; and in the sec-
ond operating mode, the first end of the feed-
back circuit is connected to the second end of
the power drive circuit, the second end of the
power drive circuit is a second feedback point
of the feedback circuit, the boost control logic
module is configured to control the power drive
circuit to: increase an input voltage of the first
end of the power drive circuit to a second preset
voltage and then output the second preset volt-
age from the second end of the power drive cir-
cuit, and the feedback circuit is configured to
feedback the output voltage of the second end
of the power drive circuit to the boost control
logic module.

7. The method according to claim 6, after the setting
the operating mode of the buck/boost chip to an op-
erating mode corresponding to the operating mode
configuration information by adjusting a connection
relationship of a feedback pin of the feedback circuit
based on the operating mode configuration informa-
tion, further comprising:
detecting, based on the operating mode of the
buck/boost chip, whether an output voltage of the
buck/boost chip meets a preset working condition,
wherein the preset working condition comprises the
following: in the first operating mode, the output volt-
age of the first end of the power drive circuit is less
than the input voltage of the second end of the power
drive circuit, and in the second operating mode, the

output voltage of the second end of the power drive
circuit is greater than the input voltage of the first end
of the power drive circuit.

8. The method according to claim 7, wherein the power
drive circuit comprises a first capacitor, a second ca-
pacitor, a first field effect transistor, a second field
effect transistor, and an inductor, wherein: a second
end of the buck/boost chip is connected to the first
capacitor in parallel; a first end of the first capacitor
is connected to a first end of the first field effect tran-
sistor; a second end of the first capacitor is connect-
ed to a first end of the second field effect transistor
and a second end of the second capacitor; a third
terminal of the first field effect transistor is connected
to a third terminal of the second field effect transistor
and a first end of the inductor; a second end of the
first field effect transistor is connected to a first end
of the buck control logic module, a first end of the
boost control logic module, and a second end of the
feedback circuit; a second end of the second field
effect transistor is connected to a second end of the
buck control logic module, a second end of the boost
control logic module, and a third terminal of the feed-
back circuit; the detection circuit is connected to the
first end of the feedback circuit; a second end of the
inductor is connected to a first end of the second
capacitor; and the second capacitor is connected to
the second end of the buck/boost chip in parallel.

9. The method according to claim 8, wherein
in the first operating mode, the first end of the feed-
back circuit is connected to the second end of the
inductor and the first end of the second capacitor;
and
in the second operating mode, the first end of the
feedback circuit is connected to the first end of the
first capacitor and the first end of the first field effect
transistor.

10. The method according to claim 6, after the setting
the operating mode of the buck/boost chip to an op-
erating mode corresponding to the operating mode
configuration information by adjusting a connection
relationship of a feedback pin of the feedback circuit
based on the operating mode configuration informa-
tion, further comprising:

determining whether a real-time output voltage
of the buck/boost chip is stable; and
feeding back, by the feedback circuit if the real-
time output voltage is unstable, the real-time out-
put voltage to an input terminal of the buck/boost
chip, so that the buck/boost chip performs boost
or buck processing on an input voltage of the
buck/boost chip based on the real-time output
voltage.
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