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The Buck circuit is a common topology in DC-DC converter. The existing

control strategies have the advantages of short modulation time and high

dynamic performance, but they also have the disadvantages of poor active

modulation of the working mode of the converter and large current stress. In

response to the above problems, an improved frequency/amplitude

modulation control strategy is proposed in this paper. The relationship

between the output power and the peak inductor current in three modes,

namely, Discontinuous Conduction Mode Critical Conduction Mode (CRM) and

Continuous Conduction Mode is derived. The precise control strategy of the

inductor peak current is introduced based on the traditional voltage loop

control strategy to realize the free control of the system working mode and

reduce the current stress during the working process. Finally, the experimental

platforms of 100V/12V and 220/80V are established respectively. The

experimental results show that the flexible switching circuit operating mode

in the full load range can be realized under the new control method. In the 100/

12V experimental platform, the current stress of the switch tube is optimized by

at least 10.7%, and the average system efficiency is improved by 2.21%, with the

same main circuit parameters.
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1 Introduction

DC/DC power conversion is an important research field of power electronics

technology, and the Buck circuit is widely used as a step-down converter (Wang

et al., 2019a; Chen et al., 2021; Kim et al., 2022a; Liu et al., 2022a; Asad et al., 2022;

Talebian et al., 2022; Zhao et al., 2022). With the rapid development of modern

information science, how to optimize the performance of the Buck circuit has become

a research hot spot in the field of DC/DC power converters.
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The circuit control strategy is one of the focuses of current

researches, which can be divided into the variable amplitude

control and the variable frequency control (Lin et al., 2022;

Ripamonti et al., 2019; Liu et al., 2022b; ul Ain et al., 2021).

The variable amplitude control is to complete the control target

by changing the amplitude of the controlled variable. The

variable frequency control modulates the output of the circuit

by changing the operating frequency of the switch tube. Both

types of control strategies can achieve the goal of regulated

output, but they have their own advantages and disadvantages

(Nguyen et al., 2019; Hwang et al., 2021; Kim et al., 2022b).

The variable amplitude control strategy controls the output

voltage by changing the amplitude of the reference voltage in the

single voltage loop, and realizes the control of the system by

adding the adjustment of the inductor current amplitude in the

voltage and current double closed loop (Nan et al., 2018; Al-

Baidhani et al., 2021; Kim and Shin, 2021). The peak current

control collects the inductor current as an input signal of the

comparator, which feeds back not only the output voltage but

also the inductor current to improve the transient response

characteristics of the converter (Alexandru and Mircea, 2019;

Chen and Lai, 2019). Corresponding to the peak current control,

the valley current collects the lowest value of the inductor current

as the input signal of the comparator, which is symmetrical with

each other in some specific cases (Abdelhamid et al., 2019). The

peak current control is more suitable for the case of long

conduction time, while the valley current control solves the

deficiency that the peak current modulation is not suitable for

the short conduction time of the switch tube. Compared with the

traditional voltage loop control, the dynamic response speed of

the valley current control has been improved, and the control

accuracy has also been improved (Wang et al., 2019b), but when

the duty cycle is less than 0.5, the valley current control will

generate sub-harmonics oscillation. To solve the problem of sub-

harmonic oscillation, the average current control (Yang et al.,

2018) was proposed. The average current control method has

strong anti-noise ability, so it has been widely used. In addition,

the current loop is stable over a wide range of input voltages.

Several methods were proposed to calculate the average inductor

current, using an approach based on average small signal

modeling to capture the dynamics of the inner current

loop. However, the design of closed-loop parameters in

application was more complicated, which increased the

complexity of its application. The charge control (Sun et al.,

2019) was a special current control, which used the integral value

of the inductor current in one cycle as the input of the control

loop to control the amount of charge entering the loop in one

cycle. Under this control method, the current flowing into the

system could be controlled more effectively, with better transient

performance and good modulation accuracy, which could meet

the high requirements of the power supply. However, its

sensitivity to dynamic parameter changes was weak, and

harmonic oscillation would occur under light load conditions.

There are also some researches for the variable frequency

control at home and abroad. The variable frequency control under

the constant on-time is to change the frequency of the control

quantity to control the energy transfer under the condition of

ensuring a certain conduction time of the switch tube, and finally

realize the follow-up of the system expectations. (Calam et al.,

2019). realized the modulation of the output voltage under this

control method. Compared with the traditional variable amplitude

control, the transient performance of the system was improved,

but the steady-state accuracy of its control was still insufficient.

Compared with the variable frequency control with constant on-

time, (Fang and Redl, 2015), proposed a variable frequency control

based on a constant off-time. Under the normal working range, for

the disturbance of the inductor current, the transient control effect

was faster and more stable than the traditional ones, but the

steady-state accuracy of the system was still insufficient. Hysteresis

control was also a kind of variable frequency control, which

changed the frequency of the collected objects by changing the

loop width, so as to ensure the stability of the system. (Redl and

Sun, 2009). adopted the current hysteresis tracking control

method, which had fast current tracking speed and high

precision, but the switching frequency was not constant, which

increased the switching loss in practical applications and was

prone to make noise.

Although the traditional control strategies can improve the

dynamic response speed of the converter, the operability and

accuracy of the mode switching involved in both the variable

frequency control and the variable amplitude control needs to be

improved. In practical applications, the Buck converter needs to

work in different modes according to the actual working

conditions. When the circuit is under light load conditions,

the energy demand is low. To reduce the loss in the energy

transfer process, the circuit needs to work in the DCM or CRM;

in the case of high power, in order to reduce the stress and loss of

the switch tube and reduce the ripple of the output voltage and

current, the circuit needs to work in the CRM or CCM.

To further improve the working performance of the Buck

converter, this paper proposes a Buck circuit variable frequency

and amplitude control strategy based on the inductor current.

This strategy combines the advantages of the variable amplitude

control with those of the variable frequency control. By

establishing the relationship of the peak current of the

inductor, the output power and the switching frequency, the

proposed strategy realizes the function of the system to follow the

load change and adjust the working mode. At the same time, the

control strategy proposed in this paper ensures that the switch

tube works in the mode of the minimum current stress in the full

load range, which reduces the stress requirement of the switch

tube and improves the average efficiency of the system.

In this paper, the design process of control parameters is

discussed based on the variable frequency and amplitude strategy

of the Buck circuit with inductor current, and the optimal

condition of the switch tube stress is analyzed. The accuracy
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and effectiveness of this control strategy are verified by the

simulation and experiments.

This paper is organized as follows: Section 2 discusses the

shortcomings of traditional control strategies. Section 3 proposes

the variable frequency and the amplitude control strategy.

Section 4 conducts tests on the experimental platforms of 100/

12V and 220/80V, respectively, to demonstrate the effectiveness

of the proposed control strategy. Section 5 is the conclusion.

2 Analysis on the control method of
the buck circuit

2.1 The buck circuit variable amplitude
control principle

The single-voltage control is the most basic switch converter

control method in the variable amplitude control, and it is also

one of the most widely used control methods.

Figure 1 is the schematic diagram and control waveforms of

the variable amplitude control under single voltage feedback.

It can be seen from Figure 1A that the voltage-type control

used the output voltage sampling as the input signal of the

control loop. The direct proportional relationship between its

input and output can be represented by (1):

Vout � 1
T
∫T

0
uout t( )dt � DVin (1)

where D is the duty cycle.

As shown in Figure 1B, the duty cycle of the switch tube drive

signalUp was adjusted by changing the amplitude, and finally the

purpose that the output follows the given was achieved.

The design and analysis of the traditional variable amplitude

control is relatively simple. It can only be detected when the

output voltage changes and feedback for correction, so the

dynamic response speed is slow; due to the voltage amplitude

control alone, only the voltage can be fed back. If there is a

sudden current change in the circuit, the over-current situation

has no protective effect; and it is impossible to set the working

mode of the converter under the traditional control.

2.2 The buck circuit variable frequency
control principle

The single-voltage control is the most basic switch converter

control method in the variable amplitude control, and it is also

one of the most widely used control methods.

The variable frequency control principle of the Buck

converter is shown in Figure 2. It was adjusted by changing

the operating frequency of the switch tube. Its control principle

can be represented by (2):

Vout � 1
T
∫T

0
uout t( )dt � tonVinf (2)

where ton is the on-time of the switch tube, and f is the operating

frequency of the switch tube. ton remains unchanged.

Compared with the traditional variable amplitude control,

the Buck variable frequency control has better dynamic

performance; however, the control stability of this control

method is not good, and it is affected by the equivalent series

resistance of the output capacitor; at the same time, the control

accuracy of the output voltage is poor, it is also impossible to

accurately set the working mode of the converter.

FIGURE 1
Buck converter variable amplitude control.
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3 Control strategy with controllable
working mode

3.1 Mode-controllable buck circuit control
strategy

In view of the shortcomings of the above methods, in order

to further improve the system performance, this paper

proposes a variable amplitude/frequency control method

with the controllable mode, the control principle diagram

is shown in Figure 3, and the control block diagram is shown

in Figure 4.

Under this control method, while realizing the fast dynamic

response of the system, the operating mode of the converter

could be precisely controlled according to the size of the load, and

the current stress of the switch tube could be reduced.

In the schematic diagram shown in Figure 3, Vin and Vout are

the input voltage and output voltage of the Buck converter

respectively, IL is the inductor current, Io is the output

current, Vg is the driving signal, S is the switch tube, VD is

the diode, and L is the Inductor, C is the output capacitance, and

R is the load resistance. In the outer loop control, the output

voltage Vout and the reference voltage Vref passed through the

voltage comparator to generate a driving signal to control the

conduction of the switch tube; In the inner loop control, the

output voltage Vout and the output current Io passed through the

multiplier to obtain the output power Pout of the load, and Pout
was converted by the function editor to obtain the corresponding

inductor peak current Ip. Finally, the inductor peak current Ip and

the inductor current IL passed through the current comparator to

generate a driving signal to control the turn-off of the

switch tube.

Based on the control strategy shown in Figure 4, the function of

adjusting the system output could be achieved, and the system

working mode could be precisely controlled. When the output

voltage Vout dropped to the reference voltage Vref, the voltage

comparator output a high level, the RS flip-flop was set, the Q

terminal output a high level, a driving signal was generated, the

switch Swas controlled to turn on, and the output voltageVout began

to rise; At the same time, the output power Pout passed through the

function editor, and the reference value Ip of the current comparator

was generated according to the relationship between the output

FIGURE 2
Buck converter variable frequency control.

FIGURE 3
Schematic diagram of the variable amplitude/frequency
control.
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power and the peak current of the inductor. When the inductor

current IL rose to the peak current Ip, the current comparator output

a high level, the flip-flop was reset, theQ terminal output a low level,

and the switch S was controlled to turn off.

Under the control method in this paper, when the inductor

was determined, the circuit could work in the best operating

mode under different loads, thereby reducing the current stress of

the switch tube. Under a certain working condition, the on-off

time of the switch tube was adjusted corresponding to different

loads, and the frequency of the control signal was changed. At the

same time, the peak reference value of the inductor current was

also adjusted according to the load changes to ensure that the

entire circuit worked under the set conditions.

The Buck converter with the variable amplitude and frequency

control could realize the switching design of the circuit working

mode and met the strict requirements of the system average

efficiency and no-load standby. In this paper, according to the

relationship between the peak inductor current Ip and the output

power Pout, the function editor was used to design and change the

parameters to adjust the operating frequency of the switch tube,

and finally realize the selection and switching of the workingmode

of the Buck converter with the load change.

3.1.1 IP control in the CRM
When the circuit inductor was fixed, if the circuit was to work

in this mode, it needed to meet the conditions of (2):

FIGURE 4
Block diagram of the variable amplitude/frequency control.
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L

RT
� 1 −D

2
(3)

where T represents the period of the switch tube, D is the duty

cycle, L is the inductor, and R is the load.

The size of R indirectly reflected the size of the output power.

When the output power satisfied Equation 2, the circuit would

work in the CRM.

The output current can be expressed duty cycle D as (3):

1
2

1 −D( )Vout

L
toff � Io (4)

toff is the turn-off time of the switch tube.

By combining the above equations, the relationship of the

output power and the peak value of the inductor current can be

derived as shown in (4):

Ip � 2Pout

Vout
(5)

From Equation 4, the relationship of the peak current Ip of the

inductor current, the output power Pout, and the output voltage Vout

could be obtained, thus, the curve of the relationship of Ip, Pout and

Vout could be obtained, as shown in Figure 5. When the output

voltage remained constant, the peak current Ip and the output power

Pout had a linear relationship. Based on this, the design of the

working conditions could be realized. When the relationship

between the peak current Ip and the output power Pout satisfied

Equation 4, the circuit worked in the critical mode; when the peak

current Ip was constant, the output power Pout was lower than the

corresponding peak current, the circuit would work in the

discontinuous mode; when the peak current Ip was constant and

the output power Pout was higher than the corresponding peak

current Ip, the circuit would work in the continuous mode.

3.1.2 IP control in the CCM
The conditions for the circuit to operate in this mode are

V2
outT

2L
− V3

outT

2L
1
Vin

<Pout (6)

When the output power satisfied the above, the circuit would

work in the CCM. The control loop would adjust the inductor

current peak value according to the load change to ensure that

the circuit worked in the CCM.

The relationship between Ip and Pout in the CCM can be

obtained as follows:

Ip � Vout

2L
T − V2

out

2LVin
T + Pout

Vout
(7)

Figure 6 shows the relationship of Ip, Pout and Vin in the CCM.

When the input voltage remained unchanged, when the output

power increased, the peak value of the inductor current would

increase accordingly. When the output power remained unchanged,

the increase in the input voltage would cause the peak value of the

inductor current to increase.

3.1.3 IP control in the DCM
The analysis showed that the conditions for the circuit to

work in this mode are

D< 12
Vin

(8)

In this mode, when the duty cycleD and the input voltage Vin

met the constraints of the above, the circuit would work in

the DCM.

When the circuit worked in the DCM, according to the Buck

principle, the following can be obtained:

FIGURE 5
Relationship diagram of Ip, Pout, and Vout in the CRM.

FIGURE 6
Relationship diagram of Ip, Pout, and Vout in the CCM.
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Vin − Vout( )DT � VoutδT (9)
IL � 1

2
ΔIL D + δ( ) (10)

where δ is the duty cycle of the inductor current falling time, and

δT is the continuation time for the switch tube to disconnect the

inductor. Thus, the relationship between Ip and Pout in the DCM

can be obtained as follows:

Ip � 2Pout

Vin
×

T

ton
(11)

Figure 7 shows the relationship of Ip, Pout and Vin in the

DCM. It can be seen from Figure 6 that when the input voltage

remained unchanged, the peak value of the inductor current

would make the same change with the output power; when the

output power remained unchanged, the inductor current was

inversely proportional to the input voltage.

3.1.4 Analysis of the parasitic parameters
When considering the influence of the parasitic parameters,

the above control method is also applicable. The main circuit

with the parasitic parameters is shown in Figure 8. Rs is the on-

resistance of the switch tube, Rc is the equivalent resistance of the

output capacitor, RL is the on-resistance of the inductor, and VD

is the on-voltage drop of the diode.

Considering the parasitic parameters, the relationship

between the inductor peak current and output power can be

expressed by the following equation:

Ip �

2 · Pout

Vin − Pout/Vout · RL + VD( ) ·D DCM

2 · Pout

Vout
CRM

A + B + C −D

2 + Pout/Vout
T + Pout

Vout
CCM

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩
(12)

Where

A � Vout · Vin − Vout
2

B � Vin − Vout( ) · VD

C � Vin − 2Vout − VD( ) · Pout

Vout
· RL( )

D � Vout + VD( ) · Pout

Vout
· Rs( ) − Pout

Vout
( )2

· RL + Rs( )

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩
Taking the CCM as an example, when the input voltage

was constant, the relationship between the inductor current

and the output power with the parasitic parameters is as

follows:

Ip1 is the peak value of the inductor current with the parasitic

parameters, and Ip2 is the peak value of the inductor current in

the rational circuit.

FIGURE 7
Relationship of Ip, Pout, and Vin in the DCM

FIGURE 8
Buck converter topology of parasitic parameters.

FIGURE 9
Relationship of Ip and Pout.
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It can be seen from Figure 9 that the influence of the circuit

with the parasitic parameters on the relationship between the

peak value of the inductor current and the output power could be

approximately ignored.

3.2 Current stress of the switch tube.

The control strategy proposed in this paper could change the

peak value of the current and the working frequency by

improving control degrees of freedom, which reduced the

current stress of the switch tube controlled by the duty cycle

alone.

Figure 9 shows that the optimal working mode under

different conditions was selected to achieve the control effect

of the lowest current stress of the switch tube.

In Figure 10A, with the output voltage being 12V, when the

output power was less than 1.51W, the control circuit worked

FIGURE 10
Working condition diagram.

FIGURE 11
Photograph of experimental setup.

TABLE 1 Main parameters of the Buck converter with rated power
of 3W

Main parameters Value

Rated power Po-max/W 3

Input voltage Vin/V 100

Output voltage Vout/V 12

Capacitance C/μF 50

inductor L/mH 0.7

Output resistance R/Ω 48

TABLE 2 Main parameters of the Buck converter with rated power of
100W

Main parameters Value

Rated power Po-max/W 100

Input voltage Vin/V 220

Output voltage Vout/V 80

Capacitance C/μF 50

inductor L/mH 0.7

Output resistance R/Ω 48
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FIGURE 12
Inductor current waveforms with different loads in CCM at 3W rated power.

FIGURE 13
Inductor current waveforms with the mode switching at 3W rated power.
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FIGURE 14
Waveforms under different loads at 3W rated power.

FIGURE 15
Waveforms under different loads at 100W rated power.
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in the CRM; when the output power was greater than 1.51W,

the control circuit worked in the CCM. In this control mode,

the current stress of the switch tube could be reduced to the

minimum, and its current stress could be expressed by the

following:

IP � 2Pout

Vout
Pout ≤ 1.51( )

IP � Vout

2L
T − V2

out

2LVin
T + Pout

Vout
Pout > 1.51( )

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
(13)

In Figure 10B, with the output voltage being 3V, when the

output power is less than 0.21W, the control circuit worked in the

DCM; when the output power was greater than 0.21W, the

control circuit worked in the CCM. In this control mode, the

current stress of the switch tube could be reduced to the

minimum, and its current stress can be expressed by the

following:

IP � 2Pout

DVin
Pout ≤ 0.21( )

IP � Vout

2L
T − V2

out

2LVin
T + Pout

Vout
Pout > 0.21( )

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
(14)

Through the variable amplitude and frequency control, the

optimal working mode could be selected according to different

circuit conditions, thereby reducing the current stress of the switch

tube and accurately controlling the switching of circuit modes.

TABLE 3 Comparative analysis of current stress with rated power of 3W

Load (%) Control method Ipeak (A) Optimization

20 Traditional variable amplitude control 0.16 37.5%

The control strategy of this paper 0.10

40 Traditional variable amplitude control 0.23 13.0%

The control strategy of this paper 0.20

60 Traditional variable amplitude control 0.28 10.7%

The control strategy of this paper 0.25

80 Traditional variable amplitude control 0.38 21.1%

The control strategy of this paper 0.30

TABLE 4 Comparative analysis of current stress with rated power of 100W

Load (%) Control method Ipeak (A) Optimization

20 Traditional variable amplitude control 0.77 33.77%

The control strategy of this paper 0.51

40 Traditional variable amplitude control 1.10 8.18%

The control strategy of this paper 1.01

60 Traditional variable amplitude control 1.34 5.97%

The control strategy of this paper 1.26

80 Traditional variable amplitude control 1.89 20.11%

The control strategy of this paper 1.51

TABLE 5 Comparative between the theoretical value and the actual Value``

Power level
(W)

Data type 20% load
(A)

40% load
(A)

60% load
(A)

80% load
(A)

3 Actual data 0.10 0.20 0.25 0.30

Theoretical data 0.10 0.20 0.246 0.296

100 Actual data 0.51 1.01 1.26 1.51

Theoretical data 0.50 1.00 1.269 1.52
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4. Experiment analysis

In this paper, the parameters of the Buck converter under the

variable amplitude and frequency control were designed and

verified by the simulation and experiments. Firstly, the circuit

was designed to work in the single mode with the full load range,

so that the feasibility of the control method in this paper could be

verified. Secondly, the system was controlled to work in the

optimal current stress mode in the full load range to improve the

working performance of the converter. Finally, this paper

conducted simulation through Matlab/Simulink, and built the

experimental platform as shown in Figure 11 to verify the validity

of this theory. The experimental parameters are shown in

Table 1. The operating frequency of the traditional variable

amplitude control circuit was set to 60kHz, and the period of

the switch tube and the output voltage were stable and

unchanged. The new control strategy improved the accuracy

of the output voltage by changing the frequency and amplitude of

the inductor current, while ensuring that the circuit could work

in the set mode.

4.1 Simulation verification of the full load
range

The simulation in Figure 12 verified that the circuit

worked in the CCM, and the inductor current was in

continuous mode under different loads. Under different

loads, the circuit could work in the continuous mode under

the full load and the heavy load, which showed the feasibility

of the proposed control strategy. The peak value of the

inductor current was adjusted for different loads. The

simulation results were in line with the theoretical

derivation. Different output powers generated the

corresponding reference value of the peak current, and

then control the peak value changes of the inner loop of

the current.

Figure 13 verified the precise switching control of the circuit

operatingmodes. Figure 13A shows the circuit works in the DCM

with 49% load. Figure 13 (b) shows that the circuit works in the

CRMwith 50% load. Figure 13 (c) shows that the circuit works in

the CCM with 51% load. The working mode of the circuit could

be accurately controlled by the variable frequency and the

variable amplitude in this paper. The experimental results

were in line with the theoretical derivation.

4.2 Current stress comparison verification

In order to verify the effectiveness of this method, the

experimental verification with a power of 100W was added.

The experimental parameters are shown in Table 2. In the

case of the same hardware circuit, the current stress of the

switch tube was compared with the traditional voltage

single loop.

Figure 14 and Figure 15 are the waveforms diagram of the

inductor current under the traditional control and the proposed

control strategy of this paper with different loads, 3W and 100W

respectively. Using the control strategy in this paper, it could be

found that with 20% and 40% load, the circuit worked in the

CRM, and with 60% and 80% load, the circuit worked in the

CCM. The control circuit of the new method worked in the

optimal working mode of the current stress, and the current

stress was obviously optimized compared with the results under

FIGURE 16
Comparative analysis of current stress.

FIGURE 17
Efficiency comparisons under different loads.
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the traditional voltage loop. The current stress comparison

results of the control strategy in this paper and the traditional

control strategy under the rated power of 3W and 100W are

shown in Table 3 and Table 4, respectively.

Table 5 shows a comparison of experimental data and

theoretical values to demonstrate the effectiveness of the new

method. No matter the output power is 3W or 100W, the peak

current of the inductor current can match the theoretical value,

which can optimize the stress of the device and improve the

efficiency of the system.

The control circuit of the new method worked in the optimal

working mode of the current stress, and the current stress was

obviously optimized compared with the results under the

traditional voltage loop. The current stress transformation

trend under the full load range is shown in Figure 16, from

which it can be seen that under the control strategy of this paper,

the current stress can be significantly optimized.

Figure 17 is a comparison diagram of the efficiency under

the traditional control and the control strategy of this paper

with different loads. The analysis showed that since the circuit

worked in the mode with the smallest current stress, the

conduction loss was effectively reduced, the average

efficiency of the converter was higher than that of the

traditional control strategy, and the efficiency could be

increased by 0.5% with the full load. Under light load

conditions, the efficiency would decrease due to the

increased proportion of the system stray losses. Under

the control strategy in this paper, the light-load efficiency

was significantly improved compared with the light-load

efficiency under the traditional control strategy, and the

average efficiency of the converter in the full load range

was also optimized, and the average efficiency was

improved by 2.21%.

5 Conclusion

In this paper, the variable amplitude and frequency control

strategy is proposed to precisely control the working mode of the

converter, and the control accuracy of the converter could be

improved by adding control degrees of freedom. It solved the

problem of large current stress in the traditional variable

amplitude control strategy, and meanwhile improved the

average efficiency of the system. In this paper, this control

strategy was applied to the Buck converter. When the load

changes in the full range, when the input power also changes

at the same time, how to further ensure that the circuit works in

the optimal mode, this can be in the follow-up study in-depth

analysis. Through the theoretical analysis and experimental

verification, the conclusion is as follows:

1) The established control model of the inductor current peak

value and output power could control the working mode of

the converter and improved the accuracy of the converter

control.

2) The mode with the optimal current stress was selected

according to the load changes to ensure the minimum

current stress of the switch tube, and the current stress in

the full load range was increased up to 37.5%.

3) The light-load efficiency of the converter was significantly

improved, and the average efficiency in the full-load range

was also optimized, increasing by 2.21%.
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