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Abstract: A Constant-Power (CP) double-sided inductor-capacitor-capacitor (DS-LCC) wireless battery charger without any 
switch-controlled capacitor (SCC) is proposed in this paper. This CP wireless charger incorporates a semi-active rectifier (SAR) 
in the secondary side, and a control strategy is developed to achieve CP charging. This design eliminates the need for additional 
SCCs, reducing cost and system complexity. With the DS-LCC compensation topology, this wireless charger has no safety 
problem when misalignment. The feasibility of the proposed charger is validated through simulation, demonstrating that 
efficiency is maintained between 93.0% and 94.0%, which surpasses that of the state-of-the-art DS-LCC CP charger.  
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1. INTRODUCTION 
The inductive wireless charging technique transfers energy 
through inductive coupling, enhancing charging 
automation and improving safety by eliminating the risks 
of mechanical wear and electrical sparks. This makes it a 
suitable charging solution for autonomous electric vehicles. 

Traditional constant current (CC) charging has been 
widely adopted in the battery charger field [1],[2]. 
However, it has a notable drawback.  At the onset of the 
CC charging process, the power transferred is relatively 
low because the battery voltage is not high, as 
demonstrated in Figure 1(a). The output power gradually 
climbs as the battery voltage increases. The CC charging 
method cannot fully utilize the design capacity of the grid 
port and charger, limiting the charging rate.  

In order to further increase the charging rate, the constant 
power (CP) charging method was introduced [3]. Figure 
1(b) shows that CP charging profile, which operates at 
maximum output power to ensure complete utilization of 
the charger or power source's capacity. This approach 
enables a higher average charging rate than CC charging 
and reduces charging period. In addition, CP charging 
mitigates battery aging issues [4], [5].  

To achieve CP charging in wireless power transfer, 
straightforward approaches such as incorporating 
additional DC-DC converters have been explored [6],[7]. 
However, the additional DC-DC stage reduces efficiency 
while increasing cost and system complexity. To overcome 
this limitation, several single-stage wireless chargers have 
been proposed. Among them, single-stage CP wireless 
chargers utilizing the series-series (S-S) compensation 

network have been developed [8], [9], [10]. However, when 
these wireless chargers with the S-S compensation network 
operate in a misaligned state, they are prone to excessive 
current, a critical issue that mandates the deployment of 
enhanced safety protection schemes. 
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Figure 1. Comparison between (a) CC and (b) CP charging 

Wireless charging utilizing the double-sided LCC (DS-
LCC) compensation topology effectively addresses this 
issue while offering several additional advantages, such as 
a mutual-inductance-independent zero-voltage switching 
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(ZVS) condition, constant current output character, and 
high degree of tunability in parameter design [11], [12]. 
This topology is recommended by industry standards and is 
widely adopted in industrial field. 

However, the traditional single-stage DS-LCC wireless 
charger can only achieve the CC charging. To fully utilize 
the power capacity of the charger, the state-of-the-art 
article [11] introduce two switch-controlled capacitors 
(SCCs) in the DS-LCC wireless charger to tune the system 
and achieve CP output. Nevertheless, two additional SCCs 
in the proposed charger increase both the cost and power 
loss.   

In this study, a new single-stage DS-LCC CP wireless 
charger is presented, which dispenses with SCCs and 
consequently achieves a reduction in hardware cost. 
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Figure 2. DS-LCC topology structure 

2. THE PROPOSED WIRELESS CP CHARGER  

2.1 System structure 
Figure 2 presents the topology of the proposed IPT 
wireless charger. On the primary side, four MOSFETs (S1-
S4), forming an inverter, convert DC to AC.  L1 C1 Cp, Lp, 
and Rp serve as the series inductor, parallel capacitor, 
series-compensated capacitor, self-inductance, and the 
resistance of the coil, respectively, while L2 C2 Cs, Ls, and 
Rs perform the same functions on the secondary side. A 
semiactive rectifier (SAR) consists of two diodes D5 and 
D6 and two MOSFETs S7, S8 with antiparallel body diodes 
D7, D8. Co is used as a DC-link capacitor and RL is 
represented as an equivalent resistance of the battery. M is 
the mutual inductance between the two coils and the 
coupling coefficient k is defined as𝑘𝑘 = 𝑀𝑀/�𝐿𝐿𝑝𝑝𝐿𝐿𝑠𝑠.  vp and 
ip  are the output voltage and current of the inverter; vs and 
is are the input voltage and current of the rectifier. 
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2.2 Control Method for CP Charging 
The SAR operates in three distinct modes: Mode I, Mode 
II, and Mode III, as illustrated in Figure 3. Mode I and 
Mode II are just like the traditional diode rectifier, where 
MOSFETs S7 and S8 remain turned OFF. In Mode III, 
however, S7 and S8 are turned ON, forcing vS to zero during 
this mode. 

The SAR can modulate a square wave vS with adjustable 
pulse width W, as shown in Figure 4.  Figure 5 shows the 
corresponding waveforms of is and io1, where pulse width 
of io1 matches pulse width of vS. Thus, adjusting pulse width 
of vS. enables effective control of the output current Io. 
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Figure 5. Operating waveforms 
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Figure 6. CP control schematic diagram 

The proposed CP control schematic diagram is 
presented in Figure 6. Po_rated represents a predefined rated 
output power. A divider calculates the reference current 
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Io,ref based on Po_rated  and battery voltage Uo. The reference 
current Io_ref is employed as the input reference signal. The 
SAR’s input current is is utilized by the modulator to detect 
zero-crossing points and produce the gate drive signals for 
switch S7 and S8.   
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Figure 7. Current regulation control diagram 

The hysteresis control algorithm [7] is employed to 
regulate the current, as illustrated in Figure 7 . If Io falls 
below Io_ref - Δi, the controller will increase pulse width 
(W); if Io  exceeds   Io_ref  + Δi, the controller will decrease 
W. The current Io will be kept in the tolerance band. Due to 
the voltage of battery varies slowly during the charging 
process 

Due to the voltage of battery varies slowly throughout 
the charging process, the dynamic response of the 
proposed control method does not represent a key 
performance requirement. With the proposed control 
method, the output power is kept at a constant level. 

3. SIMULATION 

3.1 Specifications 
A simulation was carried out in Simulink to validate the 
effectiveness and feasibility of the proposed CP charger. 
The passive component parameters were designed 
following the guidelines in [1].  

To simulate the battery voltage Uo within the range of 
300–450V, the load resistor, representing the battery, was 
varied from 15 to 49 Ω based on the battery voltage and 
rated output power. Detailed experimental specifications 
are provided in Table 1. 

Table 1. Parameters in the simulation 

Symbol Parameter Value 
𝑉𝑉𝑖𝑖𝑖𝑖 Input DC voltage 425 V 
𝑈𝑈𝑂𝑂 Battery voltage (Output DC 

voltage) 
300V-450 V 

𝑘𝑘 Coupling coefficient 0.32 
𝐿𝐿𝑃𝑃 Transmitting coil inductance 360μH 
𝐿𝐿𝑆𝑆 Receiving coil inductance 360μH 
𝑅𝑅𝐿𝐿𝐿𝐿 Transmitting coil resistance 0.5 Ω 
𝑅𝑅𝐿𝐿𝐿𝐿 Receiving coil resistance 0.5 Ω 
𝐿𝐿1 Primary series inductance 67μH 
𝐿𝐿2 Secondary series inductance 67μH 

 𝑅𝑅𝐿𝐿1 Primary series inductor 
resistance 

0.1Ω 

 𝑅𝑅𝐿𝐿2 Secondary series inductor 
resistance 

0.1 Ω 

 𝐶𝐶1 Primary parallel capacitance 60.6 nF 
 𝐶𝐶2 Secondary parallel capacitance 60.6 nF 
 𝐶𝐶𝑃𝑃 Primary series capacitance 14 nF 
𝐶𝐶𝑆𝑆 Secondary series capacitance 15.1 nF 
𝑓𝑓 Switching frequency 79 KHz 
𝑅𝑅ON MOSFET on-state resistance 0.1 Ω 
𝑃𝑃ref  Reference power 5KW 

3.2 Simulation Results 
Figure 8 presents the curves of output power Po, output 
current Io, and output voltage Uo versus the different 
resistances. During the charging process, the output voltage 
Uo increases from 300 to 450V, while the output current Io 
decreases from 16.67 to 11.11 A. Meanwhile, the output 
power Po remains stable within the range of 5063 to 5091 
W, demonstrating the achievement of CP output. 
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Figure 8. Output voltage Vo, output current Io, and output 
power Po versus the different load reactance in simulation 
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Figure 9. Waveforms of the inverter’s input voltage vp 

and current ip 
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Figure 10. Efficiency and power during the CP Charging 



Jiabo Yan et al. / ELEKTRIKA, 25(1), 2026, 1-4 

4 

Figure 9 displays the waveforms of the inverter’s output 
voltage vp and output current Ip, with a phase difference of 
approximately 10° between them. This indicates that the 
inverter operates under zero-voltage switching (ZVS), a 
characteristic inherited from the conventional DS-LCC 
wireless charger [1].  

Throughout the CP charging process, the system 
maintains an efficiency of 93.0% to 94.0%, as illustrated in 
Figure 10. This efficiency surpasses the 87.5%–91.5% 
efficiency reported for the CP wireless charger in [11]. The 
efficiency comparison among the state-of-the-art CP 
chargers is demonstrated in Table 2. 

Table 2. Features comparison among recent CP chargers 
Different 
Works and 
Published Year 

2020 
[9] 

2022 
[10] 

2022 
[11] 

2024 
[5] 

This 
work 

Type of 
Compensation 
Network 

S-S S-S DS-
LCC 

LCC-S DS-
LCC 

No Extra 
Auxiliary SCC 

No Yes No Yes Yes 

Efficiency 
Optimization 

Yes Yes No Yes Yes 

No Large 
Current Issue 
When 
Misalignment 

No No Yes Yes Yes 

No Wireless 
Communication 

Yes No Yes Yes Yes 

No Noticeable 
Current 
Fluctuation 

Yes Yes Yes No Yes 

Constant 
Operating 
Frequency 

Yes No Yes Yes Yes 

Efficiency 88.8% 87.9% 91.5% 89.8% 94.0% 

4. CONCLUSION 
 A CP DS-LCC wireless charger eliminating SCCs is 
proposed in this paper. The feasibility of the charger is 
validated by simulation. High efficiency is maintained 
within the range of 93.0% to 94.0%, which surpasses that 
of the state-of-the-art DS-LCC CP charger. A 
comprehensive comparison of recently proposed CP 
wireless chargers, as shown in Table 2, demonstrates that 
this constant power wireless charger offers superior overall 
performance. 
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