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Abstract

The technology of flexible cooking surfaces applied to domestic induction heating (IH)
appliances offers several advantages that improve the experience of the users, not only
because the safety or cleanness, but also due to the fast heating and flexibility. These cook-
tops have more challenging design requirements because of different mains connections,
efficiency requirements, electromagnetic compatibility (EMC) standards, control complex-
ity, and cost. In previous works, the use of a front-end power factor corrector (PFC) rec-
tifier has been proposed to overcome these restrictions. In order to get a cost-effective
implementation, this paper proposes the use of a front-end PFC stage and a matrix reso-
nant inverter, which features zero voltage switching (ZVS), to achieve a reduced number
of power devices, and get a high performance and reduced power losses in the converter.
Finally, an experimental prototype with four outputs of 3.6 kW has been implemented to
prove the feasibility of this proposal.

1 INTRODUCTION

Flexible surfaces with several concentric coils or fully active
surfaces [1–3] for domestic induction heating (IH) appliances
significantly improve the final experience of the users because
they allow the use of pots with different shapes and sizes in
any position. All these advantages, along with the fast cook-
ing, high efficiency, cleanness and safety, among others, improve
the performance of typical IH cooking surfaces [4]. However,
this technology has more challenging design requirements than
the conventional IH cooking surface specifications due to addi-
tional requirements [5–7] such as higher efficiency and output
power, or smaller space to allocate the power electronics, leading
to higher power density specifications. Besides, electromagnetic
compatibility (EMC) restrictions and power coupling issues are
additional constraints because these surfaces can be powered
from different mains phases using different connections. Finally,
the cost of the coils and the power electronics is another rele-
vant restriction to have into account.

The current limitations of domestic IH, in general, and the
flexible surface technology, in particular, can be overcome by
using an additional power conversion stage (Figure 1) to sepa-
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rate the IH inverters from the mains, as it has been previous dis-
cussed in [8–10]. This solution enables obtaining a good EMC
performance [11–13] and decreasing the design constraints of
IH inverters [14, 15]. Besides, the power factor corrector (PFC)
stage merges the mains phases in the same bus, achieving a
lower voltage ripple, avoiding using different electronics boards,
and obtaining a relevant cost reduction. All these advantages
provide additional benefits to domestic IH appliances. Fur-
thermore, the current in the back-end inverters is decreased
due to the increased bus voltage, decreasing consequently
power losses in the power electronics and inductor system
[16, 17].

Typical domestic IH cooking surfaces are usually composed
of two to four cooking areas where the pan or the pot can be
heated. However, flexible surface latest trends are leading to an
increased count of windings that in the case of total active sur-
faces (Figure 2) can reach up to 50 coils. Considering that con-
ventional topologies can power only a single load, new solutions
become mandatory to properly power this increased number of
loads in a cost-effective way. A straightforward implementation
consists on using a micro-inverter per coil [18]. However, this
solution leads to a costly implementation.
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FIGURE 1 Induction cooktop for domestic application powered from a
multi-phase mains connection

FIGURE 2 Fully active cooking surface

In order to find a balance between cost, performance, and
control complexity, several multi-output power topologies have
been proposed in the last years. Nowadays, there are two basic
families of power converter topologies applied to multi-load
systems.

On the one hand, configurations derived from the half-bridge
or full-bridge topologies using electromechanical relays allow
multiplexing several loads, as it is presented in Figure 3a [19]. In
this case, the relays are periodically activated to power a single
load, or a combination of them, during a certain period, achiev-
ing a cost-effective solution. However, it presents some draw-
backs for the user, such as acoustic noise due to the relay acti-
vation or discontinuous heating of the cooking element, which
can be perceptible by the user [20]. Besides, the output power
control is limited in order to fulfill the flicker limits of the EMC
regulations, and the mean time between failures (MTBF) of the
converter is decreased due to the increased number of switching
of the relays.

On the other hand, a cost-effective alternative is the use
of multiple-output inverters. These converters can power sev-
eral loads simultaneously and control the output power accu-
rately using full solid-state implementations [5, 6, 21–23]. These
advantages are achieved because additional power devices are
placed at the cost of a more complex control. In this way, elec-

tromechanical relays can be removed from the design of the
cooking surfaces, increasing their useful life and improving the
user experience. In Figure 3b, a series resonant multi-inverter
is shown. It consists of a common half-bridge inverter and an
additional switch to activate or deactivate each load.

Finally, taking these multiple-output inverters as a starting
point, a solution based on a matrix structure is proposed, allow-
ing powering a high number of loads. In particular, this work
proposes the use of these matrix topologies to get a multi-
output inverter with a reduced count of power devices. In
the past, a matrix zero current switching (ZCS) converter has
been proposed [24]. However, the output power control is con-
strained to be frequency restrictions to avoid acoustic noise.
For this reason, a zero-voltage-switching (ZVS) resonant matrix
converter is preferred to perform this application [25]. This
solution achieves a reduced number of power devices while
ensuring high efficiency and proper power control in each coil.
Unlike previous proposals, the proposed converter enables full
output power control, ensuring the highest level of user perfor-
mance and flexibility in any domestic IH appliances.

In this context, the main contribution of this work is the
development of a two-stage converter composed of a front-
end PFC and a matrix ZVS inverter using SiC MOSFET high-
side transistor, providing a cost-effective solution for high-
performance domestic IH cooking surfaces. This paper will
cover the analysis and design of the converter, as well as the
experimental verification using a four-load IH prototype.

The remainder of this paper is organized as follows. Section 2
presents the topology and the modulation strategies of the pro-
posed converter, focusing on its main stages: the front-end PFC
rectifier and the ZVS multiple output resonant inverter. Sec-
tion 3 explains the matrix inverter operation and control, includ-
ing its main states and equations. Section 4 presents the exper-
imental results and waveforms, which have been obtained by
means of a 11-kW and four-output implemented prototype.
Section 5 discusses and compares the benefits of this proposal
and Section 5 summarizes the main contributions of this work.

2 PFC AND MATRIX CONVERTER

2.1 PFC stage

In order to get a proper harmonic distortion (THD) and
power factor (PF), controlled rectifiers are necessary to develop
the front-end PFC stage instead of non-controlled rectifiers
[26–28]. Despite the control of these converters is more com-
plex, the achievable power density is higher, making them an
interesting choice in many applications. The most interesting
topologies for domestic IH are the boost topologies, because
they get a higher voltage in comparison with buck topologies,
decreasing the current in the IH inverters and coils, improving
consequently the efficiency. In this way, [9] proposes a multi-
phase stage. This front-end PFC merges the mains phases in the
same bus voltage, vb, getting a good PF and a decreased THD
of the mains currents.

In Figure 4, a three-phase PFC topology featuring four
half-bridge branches is shown. The switching devices are
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FIGURE 3 Multi-output power inverters: (a) Half-bridge resonant inverter using electromechanical relays, Ri, i∈[1, n], to power n resonant loads, and (b)
half-bridge series resonant multi-inverter using an additional semiconductor device per load, Si

FIGURE 4 Boost controlled PFC rectifier for up-to-3-phase domestic IH appliances. IH, induction heating; PFC, power factor corrector

implemented using MOSFETs, Sh,i and Sl,i on the high and
low side, respectively, i∈[0, 3]. The mains phase current, ii,
i∈[1, 3], is controlled by short-circuiting the boost inductor,
Li, with the mains phase voltage, vac,i, the bus voltage, vb, or
the voltage of middle point of the split bus capacitor, v0. A LC
filter, Lf,i and Cf,i, is used to remove the medium frequency
ripple of the current through the boost inductor, iL,i, getting
a smoothed mains current. Besides, the split bus voltage is
filtered using two capacitors, Cb. Finally, to get a well-balanced
split capacitor, an additional half-bridge branch is placed along
with the balancing inductor, L0. Furthermore, this additional
branch enables not balanced connections, such as single-phase
or two-phase connections, because the mains phase currents
can return through this path. This is a desired feature to be able
to adapt the proposed architecture to different mains networks.

In order to perform the PFC function, different modulation
strategies can be implemented [27–35]. However, each one of
these strategies has some advantages and disadvantages that can
ease or complicate its implementation according to the appli-
cation area, control complexity, cost, device ratings, efficiency,
EMC issues, or the operating frequency. For domestic IH appli-
cations, the hard switching fixed frequency continuous conduc-
tion mode strategy (Figure 5) is preferred due to the fact that
it avoids zero-cross distortion, acoustic noise, and it operates at
fixed frequency synchronized with the back-end IH inverter.

2.2 Matrix ZVS inverter

In Figure 6, the matrix ZVS resonant inverter with a single-
vector configuration is shown, using a single high-side switching
device, Th, and four low-side devices, Sl, j, j∈ (1, 2, 3, and 4). The
high-side switch is a silicon carbide MOSFET whereas the low-
side transistors are silicon MOSFETs with parallel diodes, Tl, j
and Dl, j, respectively. Additional parallel and series diodes, Dh, j
and Ds, j, respectively, are placed along with the high-side switch
to allow inverse current and to block voltage, enabling an accu-
rate regulation of the overall power in the output IH loads.

The control signals, gl, j and gh, are used to activate the low-
side and the high switches, respectively. This converter can con-
trol the power of up to four IH loads, which are allocated in the
middle of the inverters and the bus capacitor, getting the half of
the voltage, vn. The loads are composed of the electrical equiva-
lent parameters of coils, that is, their series inductance, Leq, j, and
resistance, Req, j, and a capacitor, Cr,j, on series to get resonant
behaviour.

Using this topology, the count of power devices is decreased
in comparison with a conventional inverter because a unique
high-side transistor is required. In contrast, a half-bridge
converter needs eight switching devices to effectively power
four loads. However, using the matrix inverter, only five
controlled power devices are necessary, also decreasing the
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FIGURE 5 Fixed frequency continuous conduction mode modulation strategies of the 3-phase PFC rectifier for domestic IH applications: zero voltage
switching (a) and hard switching (b)

FIGURE 6 Topology (a) and main waveforms (b) of the proposed matrix inverter

quantity of other devices, such as activation drivers or DC—DC
converters.

On the contrary, the main disadvantage of the proposed
matrix inverter is that the single switch manages the current
through all loads. In order to improve the conduction capabili-
ties, silicon carbide technology has been proposed in this tran-
sistor, leading to a reduction of power losses and minimizing the
influence of the temperature.

2.3 Modulation strategies for controlling
matrix inverter

Pulse density modulation (PDM) control and square wave (SW)
control are the proposed strategies to manage the output power
(Figure 7). All power transistors are switched at fsw frequency,
0.5 fixed duty cycle, and zero phase-shift. In this way, the four
low-side switches are activated simultaneously, avoiding inter-

modulation noise between the different branches as it occurs
in a typical half-bridge topology. This represents an additional
advantage for the proposed topology.

The operating frequency is selected according to the neces-
sary power in the most limiting load, achieving ZVS switching
in all transistors. The low-side transistor of a load remains deac-
tivated when this one is not to be powered. Normally, SW con-
trol is applied to the most restrictive load to supply the required
power, whereas the power delivered to the other IH loads is
managed using the PDM strategy at the same frequency.

3 CONVERTER OPERATION
AND CONTROL

Figure 6b shows the activation states and the main waveforms
of the j load, voltage, vjn, and current, ij. Taking into account
that Cb >> Cr, j, the bus voltage is evenly split between the bus
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FIGURE 7 A representation of the mains waveforms of the pulse density modulation strategy

capacitors. Therefore, the load voltage according to the activa-
tion state is defined as

v jn =

⎧
⎪
⎨
⎪
⎩

vb

2
, state ∶ I and II

−
vb

2
, state ∶ III and IV

(1)

The activation state of transistors defines the voltage that is
applied to the load. This is the half of the bus voltage, as it is
shown in Equation (1).

The matrix inverter is designed to work above the reso-
nant frequency of the load, getting an inductive behaviour and,
consequently, assuring ZVS switching. When the operating fre-
quency is close to the resonant frequency, the load behaves sim-
ilarly to a resistive load, getting a sinusoidal current waveform in
phase with the applied voltage. In this situation, the maximum
power is delivered, Po, j. The value of the maximum power can
be approximated using the first harmonic approximation as

Po, j ,max =
2v2

b

𝜋2Req, j
(2)

Moreover, when PDM strategy is applied, the effective deliv-
ered power is obtained using the activation time, ton, and the
period, Tpdm, as

Po, j =
2v2

b

𝜋2Req, j

ton

Tpdm
(3)

The configuration sequence of the proposed matrix inverter
topology is depicted in Figure 8 focusing on the j load. After the
deactivation of the low-side transistor, Tl, j, the state I starts and
the high-side parallel diode, Dh, j, is activated in order to allow
current flow. When the current direction changes, the state II
starts. Then, the high-side MOSFET, Th, is activated getting
ZVS switching and the current flows through of this transis-
tor and the series diode, Ds, j. When this device is deactivated,
the low-side parallel diode, Dl, j, is activated to allow the current
flow, and a negative voltage is applied over the load. This is the
state III. Finally, when the load current crosses zero again, the

direction changes, and the low-side MOSFET, Tl, j, is activated,
achieving ZVS condition in this power device and starting state
IV. It is important to note that reverse current can flow through
the low-side MOSFET during state III, decreasing conduction
losses.

In order to ensure ZVS conditions in the whole operating
range, the minimum operating frequency of the converter is
selected to obtain the maximum desired power in the most
restrictive load, close to the resonant frequency of this load.
The power delivered to the loads can be decreased by using
the PDM strategy or increasing the operation frequency. In this
way, ZVS conditions are guaranteed in the complete operation
range.

4 EXPERIMENTAL RESULTS OF THE
CONVERTER

4.1 Matrix stage implementation

The experimental results are obtained using the matrix proto-
type that is shown in Figure 9. It is designed to deliver 3.6 kW
per load, and 11-kW overall power using its four outputs, at 800-
V bus voltage.

Two DF11MR12W1M1_B11 EasyPACK modules from Infi-
neon composed of 50-A and 1200-V SiC MOSFET and diodes
are used to implement the low-side switches and high-side
diodes. Four fast recovery 50-A and 1200-V diodes from IXYS
in SOT-227 packages are used to implement the series diodes
whereas the IXFN50N120SK SiC MOSFET from IXYS is
selected for the single high-side power device. It features 1200-
V, 48-A, and 50-mΩ in an isolated baseplate SOT-227 package
too.

The selected drivers for activating the controlled power
devices are the 1EDI60N12AF from Infineon whereas the bus
capacitor is composed of two 450-µF aluminium electrolytic
capacitors from Wurth.

The experimental prototype is completed with voltage and
current measurements. These parameters are measured using
voltage dividers and shunts, respectively. The 1-MSPS and 12-
Bit ADCS7476 from Texas Instruments has been selected to
perform the analog to digital conversion, whereas the control
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FIGURE 8 Configuration sequence of the matrix ZVS resonant inverter: (a) state I, (b) state II, (c) state III, and finally, (d) state IV. ZVS, zero voltage switching

FIGURE 9 (a) 11-kW and four-output matrix ZVS converter for domestic IH applications. (b) Detail of the schematic of the circuit control including isolated
drivers, voltage measurements using resistive dividers, and current measurements using shunt resistance

of the prototype is performed using a Zynq FPGA from Xil-
inx. This control architecture is used for research and verifica-
tion purposes, whereas the final implementation will feature a
combination of microprocessor and ASIC which has been suc-
cessfully used in commercial products in the past. Besides, the
experimental converter is operated from the PC using a visual
basic application and optical fibre to provide isolation. Table 1
sums up the main converter design parameters.

4.2 Experimental results

In this subsection, the full converter and its modulation strate-
gies have been tested, verifying the proper operation of the
front-end PFC stage along with the implemented back-end
IH matrix inverter. The converter efficiency has been mea-
sured, reaching 97.6% maximum efficiency at maximum power
(Figure 10). Firstly, the prototype has been tested at maximum
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TABLE 1 Converter design parameters

Parameter Value

IH loads 4

Input mains phases, n 1, 2, or 3

Bus voltage, Vb 800 V

Maximum load power, Po,j,max 3.6 kW

Total output power, Po 11 kW

Operating frequency, fsw 20–150 kHz

FIGURE 10 Experimental prototype: (a) Block diagram of the
experimental implementation of the proposed converter, including the
front-end PFC rectifier stage and the matrix ZVS inverter; (b) experimental
set-up of the converter including both stages; and (c) efficiency of the
converter for different number of activated input mains phases, n

power, using a single IH load, a 750-V bus voltage, and parallel-
ing the four outputs of the prototype. The load has been custom
made using two circular 21-cm inductors on series and a pot.
The load is composed of a 10.5-Ω equivalent resistance and a
57-µH equivalent inductance. A 123-nF series resonant capac-
itor has been placed to obtain the maximum desired power at
the operating frequency, that is, 63 kHz. The main waveforms
of this operating point are shown in Figure 11. The prototype
is delivering 11 kW, 2.75 kW per output, keeping a suitable tem-
perature in electronics devices and heatsink, that is, 58◦C. The
operating frequency is close to the resonant frequency of the
load and, for this reason, the waveform of the IH load current
is sinusoidal. More in detail, the operating frequency is slightly
higher to get an inductive load and achieve ZVS switching in the
inverter. The experimental measurements prove the feasibility
of the topology and the suitable operation of the implemented
prototype.

Secondly, in order to verify the modulation strategies of the
matrix topology, two coils and two pots with different materials
have been used. The equivalent parameters are 145-µH induc-
tance and 31-Ω resistance using A material, and 120-µH induc-
tance and 25-Ω resistance using B material. A 100-kHz resonant
frequency is obtained by using 22-nF resonant capacitors. The
main waveforms measured at 100 and 120-kHz operating fre-
quency are depicted in Figure 12. In the first example, the load
with A material is full active, obtaining 2.2-kW power, whereas
the load with B material is half active using the PDM strategy
and obtaining 1.9 kW. The experimental waveforms of the cur-
rent show that the B-material pot is closer to the resonant fre-
quency. In the example of Figure 12c, the loads are powered
with 1 kW and 750 W, respectively, working at 120-kHz operat-
ing frequency.

Finally, two additional loads, C and D, have been included
using 22-nF resonant capacitors in order to test all outputs of
the implemented prototype. All the load currents are shown in
Figure 13 with the converter operating at 110 kHz. A load is
fully active whereas the remaining ones are 33% active using
PDM strategy. Different periods, Tpdm, have been used to prove
the feasibility and the capabilities of the proposed modulation
strategies to control the output power. It is important to remark
that both Figures 12 and 13 show operation above the reso-
nant frequency, that is, inductive region, ensuring ZVS soft-
switching.

5 DISCUSSION

This paper has proposed a multiple-output series resonant
inverter with PF correction capability for high-performance
IH appliances. The main benefits of the proposed topology
are derived from the multi-output structure, which reduces the
number of power devices and provides a versatile implementa-
tion, and the higher bus voltage, which increases efficiency. As
a consequence, the main benefits of the proposed approach are
reduced EMC issues in high power due to improved PFC stage,
improved control due to controllable low-ripple bus voltage
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FIGURE 11 Main waveforms of the matrix IH inverter powering a domestic IH load. The converter is operating at maximum power, 11 kW and 100-kHz
frequency. From top to bottom: low-side control signal, gl (20 V/div, blue), voltage of the medium point of the split capacitor, vn (500 V/div, yellow), load voltage, vjn
(200 V/div, green), load current, ij (30 A/div, pink), and output power, po (20 kW/div, brown). Time: 5 µs/div

FIGURE 12 Waveforms of the converter powering two IH pots with
different materials, A and B. The operating frequency is 100 kHz (a) and (b),
and 120 kHz (c). From top to bottom: A-pot load voltage, v1n (300 V/div,
yellow), A-pot load current, i1 (10 A/div, blue), A-pot output power, p1 (5
kW/div, brown), B-pot load voltage, v2n (300 V/div, green), B-pot load current,
i2 (10 A/div, pink), and B-pot output power, p2 (5 kW/div, purple). Time: 10
ms/div (a), 5 µs/div (b), and 5 µs/div (c)

FIGURE 13 Main waveforms of the matrix IH inverter powering four
domestic IH loads with the converter operating at 110 kHz using a 20-ms
PDM period (a, b), and 200-µs PDM period (c). From top to bottom: A load
current, i1 (10 A/div, yellow), C load current, i2 (10 A/div, blue), D load
current, i3 (10 A/div, pink), and B load current, i4 (10 A/div, green). Time: 10
ms/div (a), 5 µs/div (b), and 50 µs/div (c)
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TABLE 2 Comparison with state-of-the-art domestic induction heating power converter implementations

Topology PFC #Load Power (load/total)

Devices

(transistor/diode) Peak efficiency

Proposed: PFC + matrix resonant inverter Yes, three-phase 4 3600/11,000 W 13/8 97.6%

Soft-switching PFC + inverter [14] Yes, one-phase – – /2500 W 1/8 + inverter 94.5% (only PFC)

Bridgeless ZVS ad-ac converter [36] Yes, one-phase 1 3000 W 2/4 94%

Series-resonant multi-inverter [5] No, passive 6 600/3600 W 8/4 97% (only DC–AC)

Multi-resonant half-bridge [2] No, passive 2/3 700 /1200 W 2/4 –

Matrix ZCS/ZVS converter [24] No, passive 24 800/3600 W 10/48 –

Three-switch multi-load class-D inverter [3] No, passive 3 2500/2500 W 3/4 –

Dual-output full-bridge [23] No, passive 2 –/3200 W 6/4 –

when compared with state-of-the-art high-ripple topologies,
and lower current through the devices due to the higher bus
voltage, which leads to improved efficiency. Besides, the pro-
posed structure uses a common PFC stage, enabling the design
of high-power cost-effective multi-load systems.

When compared with state-of-the-art solutions, the proposed
topology opens a new design scenario for high-power multi-
load systems. As is shown in Table 2, when compared with other
state-of-the-art solutions, the proposed converter represents a
clear step-forward in the high-performance high-power multi-
load IH appliance area. The proposed converter takes advan-
tage of a high-power high-efficiency design to offer the highest
output power and efficiency in the domestic area. Besides, the
matrix implementation allows us to minimize the required num-
ber of power semiconductors, enabling a cost-effective imple-
mentation. Despite that a direct comparison is not easy due
to different design constraints, the proposed converter clearly
shows its strengths in terms of maximum power, performance,
and implementation cost.

6 CONCLUSIONS

In this work, a multiple-output converter along with a front-end
PFC rectifier has been proposed for domestic IH applications.
On the one hand, the PFC stage enables a common and low-
ripple bus voltage, while ensuring a good EMC performance
and decreasing the control requirements of the back-end IH
inverter. On the other hand, the matrix ZVS resonant inverter
and its modulation strategies allow a relevant reduction in con-
trol power devices, while ensuring the full power control and
allowing a notable cost reduction, significantly improving the
performance of the power converter.

The feasibility of the proposed converter has been proved
with the implementation of an 11-kW and four-output pro-
totype. The experimental results using different IH loads and
control parameters demonstrate the proper operation of the
proposed converter. As a conclusion, the combination of a
PFC stage and a matrix ZVS resonant inverter is a high-
performance and cost-effective solution to improve modern IH
appliances. As a conclusion, the combination of a PFC stage

and a matrix ZVS resonant inverter is a high-performance solu-
tion to improve modern IH appliances, and the prototypes
addressed in this work lay the groundwork for cost-effective
implementations for commercial purposes.
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26. Stevanović, B., Serrano, D., Vasić, M., Alou, P., Oliver, J.A., Cobos, J.A.:
Highly efficient, full ZVS, hybrid, multilevel DC/DC topology for two-
stage grid-connected 1500-V PV system with employed 900-V SiC devices.
IEEE J. Emerg. Select. Topics Power Electron. 7(2), 811–832 (2019) https:
//doi.org/10.1109/JESTPE.2019.2893106

27. Marxgut, C., Krismer, F., Bortis, D., Kolar, J.W.: Ultraflat interleaved tri-
angular current mode (TCM) single-phase PFC rectifier. IEEE Trans.
Power Electron. 29(2), 873–882 (2014) https://doi.org/10.1109/TPEL.
2013.2258941

28. Marxgut, C., Biela, J., Kolar, J.W.: Interleaved triangular current mode
(TCM) resonant transition, single phase PFC rectifier with high efficiency
and high power density. In: Power Electronics Conference (IPEC), 2010
International, 21–24 June 2010, pp. 1725–1732 (2010) https://doi.org/10.
1109/IPEC.2010.5542048

29. Jovanovic, M.M., Jang, Y.: State-of-the-art, single-phase, active power-
factor-correction techniques for high-power applications - an overview.
IEEE Trans. Ind. Electron. 52(3), 701–708 (2005) https://doi.org/10.
1109/TIE.2005.843964

30. Min, C., Jian, S.: Feedforward current control of boost single-phase PFC
converters. IEEE Trans. Power Electron. 21(2), 338–345 (2006) https://
doi.org/10.1109/TPEL.2005.869746

31. Jang, Y., Jovanovic, M.M.: A bridgeless PFC boost rectifier with optimized
magnetic utilization. IEEE Trans. Power Electron. 24(1), 85–93 (2009)
https://doi.org/10.1109/TPEL.2008.2006054

32. Ortmann, M.S., Soeiro, T.B., Heldwein, M.L.: High switches utilization
single-phase PWM boost-type PFC rectifier topologies multiplying the
switching frequency. IEEE Trans. Power Electron. 29(11), 5749–5760
(2014) https://doi.org/10.1109/TPEL.2014.2301814

33. Haryani, N., Burgos, R., Boroyevich, D.: Variable frequency and constant
frequency modulation techniques for GaN based MHz H-bridge PFC.
In: 2015 IEEE Applied Power Electronics Conference and Exposition
(APEC), 15–19 March 2015, pp. 1889–1896 (2015), https://doi.org/10.
1109/APEC.2015.7104604

34. Jauch, F., Biela, J.: Combined phase-shift and frequency modulation of a
dual-active-bridge AC-DC converter with PFC. IEEE Trans. Power Elec-
tron. 31(12), 8387–8397 (2016), https://doi.org/10.1109/TPEL.2016.
2515850

35. Park, J.H., Kim, D.J., Lee, K.B.: Predictive control algorithm includ-
ing conduction-mode detection for PFC converter. IEEE Trans. Ind.
Electron. 63(9), 5900–5911 (2016) https://doi.org/10.1109/TIE.2016.
2578279

36. Mishima, T., Nakagawa, Y., Nakaoka, M.: A bridgeless BHB ZVS-
PWM AC–AC converter for high-frequency induction heating applica-
tions. IEEE Trans. Ind. Appl. 51(4), 3304–3315 (2015) https://doi.org/
10.1109/TIA.2015.2409177

How to cite this article: Pérez-Tarragona, M.,
Sarnago, H., Lucía, Ó., Burdío, J.M.: Power factor
correction stage and matrix zero voltage switching
resonant inverter for domestic induction heating
appliances. IET Power Electron. 1–10 (2022)
https://doi.org/10.1049/pel2.12297

https://doi.org/10.1109/TPEL.2013.2258472
https://doi.org/10.1109/TPEL.2012.2197867
https://doi.org/10.1109/TPEL.2012.2197867
https://doi.org/10.1109/IPEC.2010.5542042
https://doi.org/10.1109/IPEC.2010.5542042
https://doi.org/10.1109/IECON.2009.5414802
https://doi.org/10.1109/TIE.2018.2838093
https://doi.org/10.1109/TIE.2018.2838093
https://doi.org/10.1109/TPEL.2018.2815902
https://doi.org/10.1109/TPEL.2018.2815902
https://doi.org/10.1109/ACCESS.2019.2950346
https://doi.org/10.1109/ACCESS.2019.2950346
https://doi.org/10.1109/JESTPE.2019.2893106
https://doi.org/10.1109/JESTPE.2019.2893106
https://doi.org/10.1109/TPEL.2013.2258941
https://doi.org/10.1109/TPEL.2013.2258941
https://doi.org/10.1109/IPEC.2010.5542048
https://doi.org/10.1109/IPEC.2010.5542048
https://doi.org/10.1109/TIE.2005.843964
https://doi.org/10.1109/TIE.2005.843964
https://doi.org/10.1109/TPEL.2005.869746
https://doi.org/10.1109/TPEL.2005.869746
https://doi.org/10.1109/TPEL.2008.2006054
https://doi.org/10.1109/TPEL.2014.2301814
https://doi.org/10.1109/APEC.2015.7104604
https://doi.org/10.1109/APEC.2015.7104604
https://doi.org/10.1109/TPEL.2016.2515850
https://doi.org/10.1109/TPEL.2016.2515850
https://doi.org/10.1109/TIE.2016.2578279
https://doi.org/10.1109/TIE.2016.2578279
https://doi.org/10.1109/TIA.2015.2409177
https://doi.org/10.1109/TIA.2015.2409177
https://doi.org/10.1049/pel2.12297

	Power factor correction stage and matrix zero voltage switching resonant inverter for domestic induction heating appliances
	Abstract
	1 | INTRODUCTION
	2 | PFC AND MATRIX CONVERTER
	2.1 | PFC stage
	2.2 | Matrix ZVS inverter
	2.3 | Modulation strategies for controlling matrix inverter

	3 | CONVERTER OPERATION AND CONTROL
	4 | EXPERIMENTAL RESULTS OF THE CONVERTER
	4.1 | Matrix stage implementation
	4.2 | Experimental results

	5 | DISCUSSION
	6 | CONCLUSIONS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


