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 This paper proposed an isolated full bridgeless single stage alternating current-

direct current (AC-DC) converter. The proposed converter integrates the 

operation of a pure bridgeless power factor correction with input boost inductor 

cascaded with center-tap transformer and half bridge circuit. In addition, the 

bidirectional switch can be driven with single control signal which further 

simplifies the controller circuit. It was proven that this converter reduced the 

total number of components compared to some conventional circuit and semi-

bridgeless circuit topologies. The circuit operation of the proposed circuit was 

then confirmed with the small signal model, large signal model, circuit 

simulation and then verified experimentally. It was designed and tested at 115 

Vac, 50 Hz of input supply, and 20 Vdc output voltage with maximum output 

power of 100 W. In addition, the crossover distortion at the input current was 

minimized at high input line frequency. 
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1. INTRODUCTION  

In the past, power factor correction schemes have been implemented mainly for heavy industrial 

load. However, nowadays, the usage of electronic equipment has increased drastically. The energy efficiency 

rating and symbol like “Energy Star” has gain consumer attention which demand less harmonic, high power 

factor and higher efficiency system. This trend has made the power factor correction (PFC) becomesa 

significantly important aspect even for low power electronic equipment. Conventionally, a switch mode 

power supplies (SMPS) consist of rectifier followed by a DC-DC converter [1]-[5]. For example, the 

conventional AC-DC half bridge converter can be depicted in Figure 1 (a). The prefrontal cortex (PFC) 

function is interposed between the input rectifier bridge and the DC-DC converter. The rectifier bridge circuit 

converts the AC source to unregulated DC which is normally an absolute value of the sinusoidal voltage. In 

the typical two stage structure, the front-end PFC is used to shape the input current. The downstream DC-DC 

converter provides control and isolation (for DC-DC converter with isolation) which then regulates the DC 

output. It is found that the two stages schemes demonstrate excellent performances in power factor, total 

harmonic distortion (THD) and output voltage responses [6]. However, it requires high component counts 

and complex control circuit [6]. Another major drawback is bulky DC link capacitor that filter power 

fluctuations. The high current flowing to the DC link capacitor also leads to significant power loss, 

consequently reduce its lifetime leading to capacitor failure [7], [8]. The single stage scheme which integrates 

the PFC and the DC-DC converter on the other hand leads to a low complexity and reduce cost [6]-[13] but, 
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the single stage schemes with DC link capacitor suffers adrawback when high input current flow to the DC 

link capacitor [14]-[17].  There is no big issue on the number of current flows to DC link capacitor for the 

low power applications. However, the input bridge diodes in single stage converter cause significant 

conduction losses and requires additional heat management. To overcome this drawback, a single stage 

bridgeless converter has been introduced. This bridgeless technique integrates the rectifier stage with the high 

frequency converter, eliminating the full bridge rectifier, allowing considerable reduction in conduction 

losses [18]. Furthermore, it reduces the number of components thusimprove the power conversion efficiency.  

Due to the safety of end users, the products with galvanic isolation are in demand, especially for 

consumer products. This feature is also one of the considerations in the international electrotechnical 

commission (IEC) standard that requires electrical isolation in the products [19]. Thus, bridgeless converter 

with transformer is one of the choices to produce power supply, which provides safety through isolation. One 

of the drawbacks of having transformer are lowering down the power factor and efficiency. However, this 

can be minimized by carefully considering the factors that affect transformer efficiency. In addition, other 

factors that contribute to better performances must be considered. This includes component counts, 

component material, switching techniques, circuit topologies, and control techniques at significant cost.  

The flyback bridgeless AC-DC isolated converter topology is the most reported for low output 

power application due to its simplicity. The back-to-back flyback allow the full operation of the power 

conversion at both positive and negative half cycle input [20]-[21]. The back-to-back flyback topology [20] is 

equipped with two slow rectifier diodes which suppressed the common mode (CM) electromagnetic 

interference (EMI) noise. However, the components count will be high and hence, the cost increases. With 

the back-to-back active switch’s connection, only one unit of flyback converter is required for the full supply 

input cycle operation [21] which has low component count. Consequently, switching losses will also 

decrease. These initiatives improve the converter efficiency compared to the ac-dc converter with back-to-

back flyback topologies. The power switches however suffer inrush current and circulating energy between 

transformer leakage inductance and primary switch parasitic capacitance [22]. Thus, it requires higher rating 

power switches. Therefore, the flyback topology is suitable for low power range. The integration of input or 

boost inductor [23], [24] slows down the inrush current and also contributed in shaping the input current. 

Furthermore, the usage of inductor with common core reduces the size and consequently reduce the cost. 

Either low power or high-power output, combination with boost inductor [24]-[28] at the input side will 

contribute to high power factor and improve efficiencies. The input current which continuously flow in each 

mode of circuit operation [24]-[28] will minimize the deterioration of the input current and in return, high 

input power factor can be achieved. Further improvement with resonance circuit [29] contributes to converter 

efficiency. There is no excess current or voltages because it diverted to resonance circuit. 

The combination of boost half bridge bridgeless converter [25], [26], [28], [31] is suitable for 

medium power output. The proposed circuit in [25], [26], [28] are the combination of bridgeless boost and 

asymmetrical half bridge converter. The proposed boost-half bridge topology in [26] uses two unit of 

transformers. These transformers allow the mode of circuit operation for completed full cycle of input 

voltage. However, the proposed topologies in [28] only use one unit of transformer. Thus, reduce parts count 

and weight. In addition, the zero-voltage switching is achieving with the resonant tank circuit [28]. There are 

two slow diodes at the input side. Slow diodes will have reverse recovery issue which significantly reduce the 

energy conversion efficiency. However, the losses due to slow diodes in [28] is smaller as compare to the 

conventional bridge rectifier. Therefore, an improvement of the conversion efficiency is expected because of 

a smaller number of slow diodes, power switches operating at zero voltage switching (ZVS) and a smaller 

number of components conducted at each mode of circuit operation.  

The proposed circuit in [31] is the ac-dc bridgeless based on half bridge topology without resonance 

circuit. It achieves high power factor over the load range. Thus, it also meets the qualifying round of electric 

power supply which require to have a true power factor 0.9 or more in any measured condition where the 

input power is equal or greater than 100 Watts at full load [32]. 

In this paper, an isolated pure bridgeless half bridge AC-DC is proposed. The converter performs 

direct conversion and at the same time provides isolation without full bridge diode. The idea of the proposed 

converter is based on the primary side [32] but without bridge diodes which further eliminate the line 

frequency rectifier losses. Figure 1 shows the comparison of the conventional in Figure 1 (a) and proposed in 

Figure 1 (b) circuit topologies. In addition, it improves the crossover distortion of input current at voltage 

supply with high frequency. Therefore, the proposed circuit topology can be applied on power system with 

higher frequency. The bidirectional switch concept is derived from the topologies in [22], [23]. It allows the 

circuit operation at positive and negative half cycle of input voltage with reduced number of components. In 

addition, simple control circuit is expected sinceonly one control circuit is required. The circuit diagram of 

the proposed converter is shown in Figure 1 (b) while the circuit operation at positive half line cycle input 

voltages shown in Figure 2. The center-tapped features allow the operation at both positive and negative 
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input cycle with single transformer. The combination of boost inductors and half bridge contribute to shaping 

the input current. The boost inductor working in continuous conduction mode (CCM), reshapes the input 

current waveform to near sinusoidal and in phase with the input voltage. Hence, it is expected high input 

power factor can be achieves. The circuit operation at negative half cycle input voltage is symmetrical to 

positive half cycle input voltage. Thus, the circuit operation becomes simpler. Symmetrical circuit operation 

needs less control signal in one full cycle. The control signal at negative half cycle is similar with the positive 

half cycle control signal. The number of components of the proposed converter has been reduced compared 

to the conventional AC-DC converter. The performance of proposed converter is verified by 

PLECS/Simulink at 100 W (20 V/5 A) with input voltage of 115 Vrms and verified experimentally.  

 

 

 
(a) 

 

 
(b) 

 

Figure 1. These figures are, (a) conventional AC-DC half-bridge, (b) proposed AC-DC full bridgeless half-

bridge with bidirectional switch 

 

 

2. CIRCUIT OPERATION 

Figure 1 (b) shows the proposed bridgeless half bridge converter. Figure 2 shows the active devices 

during one full cycle of input supply. All passive elements operated at full cycle of input supply except the 

active switches. Switches 𝑀1and 𝑀2active during positive half cycle of input voltage as depicted in Figure 2 

(a) while 𝑀3, and 𝑀4 switches operated at negative half cycle of input voltage as shown in Figure 2 (b). 

Figure 3 shows the circuit operation during positive half cycle of input voltage and the key waveforms as 

depicted in Figure 4. Analysis is carried out only at positive half line input voltage. This is due to the exact 

same equivalent circuit during positive and negative half-line cycle. The inductors in the proposed circuit will 

operate in CCM. Circuit averaging method will be implemented to obtain the small signal model and steady 

state model for the proposed converter. No input current sensor is used. This is to observe the input power 

factor of the propose circuit itself without current shaping control. Therefore, only output voltage control is 

required.  

The high frequency model is developed based on the operation of the proposed circuit at each 

switching period. The magnitude of the sinusoidal input voltage varies from zero to peak and zero again for 

1800half-line input cycle. However, the magnitude of input voltage 𝑉𝑖𝑛 is assume to be constant within the 

switching period. The switching frequency is much higher compared to line frequency. Therefore, the 

magnitude looks constant at each switching period.  

Through the circuit simulation in Simulink, it is found that four (4) modes of operation have been 

identified as shown in Figure 3. The first subinterval namely mode 1, followed by mode 2, mode 3, and mode 

4. The duty cycles of each sub interval are known as 𝑑1, 𝑑2, 𝑑3, and 𝑑4. The equivalent circuit for each mode 

is shown in Figure 3. Figures 3 (a)-(d) show the circuit operation during positive half cycle of input voltage. 

The two input inductors 𝐿1 and 𝐿2 will slow down the rise of input current (inrush current) and as a 

boost inductor. Consequently, it reduces the peak current when the switches ON and hence, reduce losses and 
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the current rating for the power switches. As shown in Figure 3 (a) and 3 (c), switch 𝑀1 is the main power 

switch for positive half cycle of input voltage while switch 𝑀3 is the main switch at negative half cycle of 

input voltage. In mode 2 and mode 4, all switches are in off state as depicted in Figure 3 (b) and 3 (d). 

However, the input current continuously flows through a circuit loop of boost inductor and half bridge 

capacitor. Switch 𝑀2 and 𝑀4 will operate at mode 3 which allow the input current to flow continuously 

(boost mode) and charge/discharge the half bridge capacitor 𝐶1 and 𝐶2. Therefore, it can be seen that the 

input current flow continuously through the circuit in all modes of operation. Transformer 𝑇𝑋 with secondary 

center-tapped transfer the energy to the load. Diode 𝐷1 and 𝐷2 will rectified the energy flows from the 

secondary center-tapped transformer. Inductor 𝐿𝑜 and capacitor 𝐶𝑜 work as low pass filter by assuming that 

big value of output capacitor 𝐶𝑜 is used in this analysis. Only the operation at positive half cycle will be 

discussed due to symmetrical operation at negative half cycle of input voltage. In the proposed circuit 

analysis, it is assumed that all components and switches are ideal. 

 

 

 
(a) 

 

 
(b) 

 

Figure 2. Active devices at input voltage, (a) positive half cycle, (b) negative half cycle 

 

 

At mode 1 (𝑡0~𝑡1) or 𝑑1𝑇𝑆, switch 𝑀1is turn ON. At initial condition, assume that the current at input 

inductor 𝐿1 and 𝐿2 is at maximum and capacitor 𝐶1 is fully charged. The input current 𝑖𝑖𝑛 and boost inductor 

current flow to the primary winding of transformer. The half bridge capacitor 𝐶1 is discharging while capacitor 

𝐶2 is in charging mode. The sum of 𝑖𝑖𝑛, 𝑖𝐿1 and 𝑖𝐶1 current flows through switch 𝑀1 and body diode of switch 

𝑀4 to the primary winding of the transformer as shown in Figure 3 (a). The transformer primary current 𝐼𝑝 

flows to the half bridge capacitor 𝐶2and charge capacitor 𝐶2. Next, current flow from capacitor 𝐶2 will flow to 

boost inductor 𝐿2 and flow back to the source to complete a closed loop path of the circuit. On the other hand, 

the flux flow through the transformer core and e.m.f induced in the secondary winding of the transformer, 𝑇𝑋. 

Diode 𝐷1is in forward bias. Secondary current will flow out to the output filter 𝐿𝑜 and to the load 𝑅𝐿. At initial, 

inductor current 𝑖𝐿𝑜 is assume to be minimum and output capacitor 𝐶𝑜 is fully charge. 

At mode 2 (𝑡1~𝑡2) or 𝑑2𝑇𝑠, the power switches at primary side is in OFF state. Therefore, the input 

current flows to boost inductor 𝐿1 and 𝐿2 and half bridge capacitor 𝐶1 and 𝐶2 as depicted in Figure 3 (b). At 

𝑡1, the boost inductor current is at minimum. Thus, the boost inductor charge linearly by the input voltage 

𝑉𝑖𝑛. The 𝐶1 is in discharging mode and 𝐶2 was in charging mode at end of the mode 1. Therefore, the half 

bridge capacitor 𝐶1 charge linearly by the input voltage. The half bridge capacitor 𝐶2 also in charging mode. 

However, the voltage magnitude of capacitor 𝐶2 is close to 𝑉𝑖𝑛. Thus, capacitor 𝐶2 is fully charged at the end 
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of mode 2 interval. At secondary side of transformer, output inductor 𝐿𝑜 and capacitor 𝐶𝑜 discharge to the 

load 𝑅𝐿. 

At mode 3 (𝑡2 − 𝑡3) or 𝑑3𝑇𝑠; switch 𝑀2 is turned ON as depicted in Figure 3 (c). The boost inductor 

𝐿1 and 𝐿2 is in discharging mode and flow to half bridge capacitor 𝐶1. Thus, capacitor continues to charge 

from mode 2 until end of mode 3. At the end of mode 2, half bridge capacitor 𝐶2 is fully charged. Therefore, 

in this mode, the half bridge capacitor 𝐶2 is in discharging mode. The primary current 𝑖𝑝, flows to switch 𝑀2 

and body diode 𝑀3. The sum of half bridge capacitor current 𝑖𝑐2 and primary current 𝑖𝑝 flow to the boost 

inductor 𝐿2 and back to the source. 

At mode 4 (𝑡3 − 𝑡4) or 𝑑4𝑇𝑠; the power switches at primary side is in OFF state. The equivalent 

circuit is as depicted in Figure 3 (d). The input current flows to boost inductor 𝐿1 and 𝐿2 and half bridge 

capacitor 𝐶1 and 𝐶2. At 𝑡3, the boost inductor current is at minimum. Thus, the boost inductor charged 

linearly by the input voltage 𝑉𝑖𝑛. This is the same as the operation in mode 3. However in mode 4, the half 

bridge capacitor 𝐶1 is in charging mode and 𝐶2 is in discharging mode at end of the mode 3. Therefore, the 

half bridge capacitor 𝐶1 charged linearly by the input voltage. The half bridge capacitor 𝐶2 also in charging 

mode. However, the voltage magnitude of capacitor 𝐶1 is close to 𝑉𝑖𝑛. Thus, only capacitor 𝐶1 is fully 

charged at the end of mode 2 interval. At secondary side of transformer, output inductor and capacitor 𝐿𝑜 and 

𝐶𝑜 discharged to the load 𝑅𝐿. However diode 𝐷2 is in forward bias and diode 𝐷1 is in OFF state. 

 

 

 
(a) 

 

 
(b) 

 

 
(c) 

 

Figure 3. Circuit operation at positive half-cycle of input voltage, (a) mode 1, (b) mode 2, (c) mode 3 
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(d) 

 

Figure 3. Circuit operation at positive half-cycle of input voltage, (d) mode 4 (continue) 

 

 

It is observed that the input current and boost inductor current continuously flows at each mode of 

operation. Thus, the boost inductor current working in continuous conduction mode (CCM) which 

consequently minimize the distortion of input current. This will  achieved high input power factor. 

 

 

3. DESIGN CONSIDERATION AND EXPERIMENTAL SETUP 

The specification of the proposed converter is shown in Table 1. The calculated duty cycle at full 

load condition is 0.39. However, the calculated duty cycle is free from the load variation. Thus, the duty 

cycle determined from calculation is an average duty cycle that shows input and output voltage conversion 

ratio. Obviously, higher duty cycle is required for higher load vice versa. Thus, Figure 4 shows the variation 

of duty cycle at 20% load to full load. 

The design of the transformer is derived based on the geometric constant 𝑘𝑔𝑓𝑒 method [33]. The 

ferrites 3C90 grade is used as preferred material applied for power transformer [34]. The pre-determined core 

shape is based on the provided typical power handling chart [35]. However, the boost inductor is designed 

based on the 𝑘𝑔 method [33].  

The control circuit parameters are determined based on the obtained steady state equation. The 

voltage follower control method is used to verify the operation of the proposed converter in circuit simulator 

and experimentally. This control method is used to regulate the output voltage to the desired value. Thus, the 

controller is expected to provide the appropriate duty cycle for changes in any load. 

 

 

 
 

Figure 4. Duty cycle versus load 

Table 1. Proposed circuit parameters 
Parameters Values 

Input voltage, 𝑉𝑖𝑛 115 Vrms 

Input line frequency,  50 Hz 

Switching frequency, 𝑓𝑆 50 kHz 

Output voltage, 𝑉𝑂 20 V DC 

Nominal output power, PO 100 W 

Output voltage ripple, VCO  ≤ 2 V 

Boost inductor 𝐿1, 𝐿2 500 µH 

Inductor 𝐿𝑜 100 µH 

Capacitor 𝐶1, 𝐶2 0.1 µF 

Capacitor 𝐶𝑜 10 mF 

Mosfet IPP60R080P7XKSA1 

Diode  STPS20H100CT 
 

 

 
4. RESULTS 

The proposed circuit mode of operation was verified by observing the switching waveforms and 

compared it with the simulation results. Figure 5 shows the switching waveform from the circuit simulation. 

The switching waveform obtained from the experiment is depicted in Figure 6. The simulation and 

experimental gate to source voltage 𝑉𝑔𝑠 for MOSFET 𝑀1 and 𝑀2 are shown in Figure 5 (a) and Figure 6 (a). 

It also shows a very good agreement of voltage across the switch 𝑀1 and current flows trough switch 𝑀1 both 

simulation and experimental as depicted in Figures 5 (b)-(c) and Figures 6 (b) (i), (ii). In addition, the 
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transformer primary side current and voltage are shown in Figures 5 (d)-(e) for simulation and Figures 6 (c) 

(i), (ii) experimentally. Thus, the circuit mode of operation wasvalidated. 

The simulation and experimental input current slope at line frequency 50 Hz are illustrated in Figure 

7 (a) and Figure 7 (b). It can be seen that the waveform enveloped of the input current is sinusoidal and in 

phase with the input voltage. It was observed that, the highest power factor was obtained at full load 

condition. Additionally, the input current was also in phase with the voltage supply at line frequency of 500 

Hz as depicted from simulation result in Figure 8 (a) and Figure 8 (b) experimentally. It iwasfound that no 

zero crossing of input current at input voltage with efficiency higher than line frequency value. Thus, the 

proposed topology is also suitable to be used in a system which operates at frequency higher than the line 

frequency. The input current obtained from the experiment has good agreement to input current obtained 

from simulation. 

The input current distortion (THD) analyzed governed by IEC 6100-4-7 which requires data 

acquisition in blocks of 200 𝑚𝑠 with no gapped or overlap between the acquired data block [37]. Thus, total 

10 cycles of input current were considered in measurement of input current harmonic. The harmonic current 

was compared with the IEC 6100-3-2 standard up to thirty ninth harmonic level as depicted in Figure 9. It 

was observed that the harmonic current of the proposed circuit topology meets the IEC 6100 -3-2 standard. 

The proposed circuit obtain THD of 11.35% experimentally and 9.27% in circuit simulation. This shows a 

good agreement between the simulation and experiment results where the small difference is acceptable. 

Additionally, the THD’s is lower than conventional AC-DC half-bridge converter and AC-DC bridgeless 

topology [38]. Furthermore, the THD’s comparison with [24], [31] is intangible. 

The efficiency of the proposed converter is shown in Figure 10. It was observed that at full load 

condition, the maximum efficiency is 88.4% obtained in simulation and 82.64% experimentally. This fulfill 

level IV average efficiency requirement of IEC as AS/NZS 4665. Lower efficiency measured experimentally 

was mainly due to power loss at secondary side rectifier diodes. Generally, the power losses are proportional 

to the diode forward current. Thus, better efficiency is expected at smaller load current with the same output 

power. However, in overall, the proposed circuit topology showed an improvement of 2.54% efficiency at full 

load as compared to the conventional topology and better efficiency than conventional bridgeless AC-DC 

topologies as depicted in Figure 11. This improvement of efficiency was obtained by eliminating the bridge 

diodes.  

 

  
(a) (b) 

 

  
(c) (d) 

 

 
(e) 

 

Figure 5. Simulation waveforms for, (a) 𝑉𝑔𝑠,𝑀1,𝑀2
, (b) 𝐼𝑑𝑠,𝑀1

, (c) 𝑉𝑑𝑠,𝑀1
, (d) transformer primary voltage, 

(e) transformer primary current 
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(a) 

 

(b) 

 
(c) 

 

Figure 6. Experimental waveform for, (a) 𝑉𝑔𝑠,𝑀1,𝑀2
, (b) (i) 𝑉𝑑𝑠,𝑀1

, (ii) 𝐼𝑑𝑠,𝑀1
, (c) (i) transformer primary 

voltage, (ii) transformer primary current 

 

 

 
 

(a) 

 

 
(b) 

 

Figure 7. Input voltage 𝑉𝑖𝑛 and current 𝐼𝑖𝑛 at 50 Hz, (a) simulation, (b) experimental  
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(a) 

 

 
(b) 

 

Figure 8. Input voltage 𝑉𝑖𝑛 and current 𝐼𝑖𝑛 at 500 Hz, (a) simulation, (b) experimental 

 

 

 
 

Figure 9. Input current harmonic spectrum compared with IEC 6000-3-2 standard 

 

 

 
 

Figure 10. Power conversion efficiency 
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 A breakdown of the power loss incurred at 100 W with 115 Vrms input voltage is shown in  

Figure 11. The calculated power losses were based on the waveform obtained from the experiment and 

equation [38]-[41]. Additionally, the theoretical data such as MOSFET 𝑅𝑑𝑠(𝑜𝑛), 𝑄𝑟𝑟  and diode forward 

voltage 𝑉𝐹 was obtained from the product datasheet. The subscripts “sw” and “cond” represent the switching 

loss and conduction loss respectively. The MOSFET conduction loss is the smallest compares to the body 

diodes and secondary side rectifier. This is due to the device’s characteristics which offer small 𝑅𝑑𝑠(𝑜𝑛). It 

can be seen that the MOSFET body diode conduction loss dominated the primary circuit power losses. 

However, higher conduction loss occurred at secondary rectifier diode mainly due to the on-state current. The 

diode conduction loss proportional to the load current. Thus, it is expected to have better efficiency with 

higher output voltage at the same output power. Small switching losses of MOSFET is due to the MOSFET 

characteristic super junction principle with small 𝑄𝐶  which benefit to fast switching. Additionally, the 

sufficient dead time reduce the MOSFET turn-on losses. However, the secondary side rectifier diode 

dominated the overall power losses mainly due to the turn off switching losses. There are no turn-on losses 

because ZVS wasachieved. 

The full load power factor is 0.99 and similar as compared to others AC-DC bridgeless topology. 

However, the proposed circuit topology achieves better input power factor compared to conventional AC-DC 

half-bridge converter. Figure 12 shows the comparison of power factor from light load to the full load. Table 

2 shows that a smaller number of components in the proposed circuit topology as compared to the 

conventional AC-DC half bridge and some conventional bridgeless half bridge converter. If two MOSFET 

considered as one bidirectional switch, the total number of components in the proposed circuit topology 

becomes 11 components. 

 

 

 
 

Figure 11. Breakdown of the power losses 

 

 

 
 

Figure 12. Input power factor 
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Table 2. Component counts 
Reference number Diode Inductor Capacitor Transformer Active power switch Total 

[33] 6 3 4 1 2 16 
[34] 4 2 3 1 4 14 

Conventional 6 1 4 1 2 14 

Proposed 2 3 3 1 4 13 

 

 

5. CONCLUSION  

A pure bridgeless boost half bridge with bidirectional switch was proposed. The proposed converter 

employs lowest number of components with bidirectional semiconductor switches. The bidirectional switches 

allow the circuit operation at positive and negative cycle of input voltage. The bridge diode in conventional 

AC-DC half bridge circuit and conventional semi-bridgeless was eliminated. Therefore, it reduces the power 

losses especially the diodes conduction loss. Hence, better conversion efficiency is achieved. Furthermore, 

the crossover of input current was minimized with higher frequency of input supply voltage. It was verified 

that at full load, the input current is in phase to voltage supply which lead to 0.99 power factor both at 50 Hz 

and 500 Hz of input supply voltage. Furthermore, it was observed that the input current THD meets the 

standard of IEC 6000-3-2. Moreover, only single control signal was required to drive the power switches 

which lead to simple control circuit. A proof of concept experimental prototype of a 100 W, 20 Vdc, and 115 

Vrms input was built to verify the theoretical working principal.  
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