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Abstract— An inverter is a power electronic device that is 

used for high voltage and high power application because of 

its characteristics of synthesizing a sinusoidal voltage on a 

DC source. The inverter is improved on the basis of dual buck 

inverter, and it retains the advantage of no reverse recovery 

of body diode. The DC voltage utilization rate can be 

increased by adopting the voltage commutation-bridge 

instead of the voltage- dividing capacitors in the inverter. 

Besides, comparing with other dual buck inverters, the 

inverter has just one filter inductor, which can make the 

volume and weight of the system decreased observably and 

improve the integration. The controlling method, combining 

the high and low frequency modulation, is adopted to weaken 

the complexity of control and improve the reliability and 

stability of the system. Feed forward loop help to make a 

constant output voltage if the source voltage is varied. The 

simulation of feed forward Controlled dual buck full-bridge 

inverter is done using MATLAB/Simulink software. Arduino 

is used for generating control pulses and for feed forward 

controlling. 
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I. INTRODUCTION 

The development of aerospace, new energy power 

generation, smart power grids, high voltage and high-power 

converting fields, the requirements of reliability and 

efficiency of inverter were increasingly improved. Shoot-

through problem is a major killer of the reliability. It needs to 

set dead time to avoid the problem, but the dead-time effect 

will cause the distortion of output. During the dead time, the 

inductor current flows through the body diode, which has 

long reverse recovery time and great loss [2]. 

 However, shoot-through problem exists in 

convention-nal bridge-type voltage-source inverter, which is 

a major killer to the reliability of the inverter [3]. Dead time 

to block upper and lower devices of each phase leg has to be 

provided in the voltage-source inverter to avoid the problem. 

A dual-buck full-bridge inverter (DBFBI) has been used to 

solve the shoot-through problem, so the reliability of the 

inverter is high. This inverter has the same input-voltage 

utilization rate as the full-bridge inverter [4]. The 

freewheeling current flows through the independent 

freewheeling diodes instead of the body diodes of the 

switches, so the diodes can be designed optimally. 

 Only one switch works at high frequency when the 

reference current and the out- put voltage have same polarity, 

so the switching loss can be reduced. Sinusoidal Pulse Width 

(SPWM) control is used, thus the output filter can be designed 

easily. This inverter can reduce the voltage stress due to zero 

current switching. Moreover, the in- verter just needs one 

inductor, which further reduces the volume and weight of 

system. These inverters is generally used in PV systems. In 

these systems the input source not to be constant. So in SIDBI 

the output will vary [1]. 

 A Feed Forward Controlled Dual Buck Full Bridge 

Inverter is proposed in this paper. It has all the merits of 

SIDBI [1] and also it has controlled output with change in 

source voltage. The output voltage is made to be constant in 

this inverter. 

II. CIRCUIT TOPOLOGY 

Feed Forward Controlled Dual Buck Full-Bridge Inverter 

(FFDBI) consists of voltage Commutation Bridge, 

bidirectional current mode high-frequency chopper circuit 

and a feed forward control loop. The voltage commutation 

bridge works at low frequency, just changing the polarity of 

the input voltage Vi, and the output voltage VA is power- 

frequency square wave. Then, the bidirectional current mode 

high frequency chopper circuit with no shoot-through problem 

carries out the high frequency chopping for VA, outputting 

single polar high frequency modulation wave VC, which is 

changed into the output voltage Vo by filtering. The feed 

forward control loop makes the output voltage as constant with 

change in source voltage. The schematic diagram of FFDBI is 

shown in Fig.1, The topology designed according to this 

thought is shown in Fig. 2. 

 
Fig. 1: Schematic Diagram of FFDBI 

 The input voltage commutation bridge adopts full-

bridge circuit, and the second stage circuit is a new dual buck 

inverter, in which the high-frequency chopping modulation is 

achieved by the switch S (reverse blocking switching devices 

or Sa and Sb in series) and D1, D2 respectively provide the 

freewheeling circuit for inductor current while iL>0 and iL<0, 

The third stage include a controller which controlled the filter 

output with respect to the source voltage. 

 
Fig. 2: Feed Forward Controlled Dual Buck Full-Bridge 

Inverter 

 The output voltage and the output current as co-

ordinate, the output of inverter can be divided into four 
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quadrants as shown in Fig.3. The operating circuits of Feed 

Forward Controlled Dual Buck Full-Bridge Inverter in each 

quadrant and their equivalent circuits are shown. In the 

quadrant I, Q2 and Q3 are always turned on, and Q1 and Q4 are 

always turned off. S and D1 work in high-frequency 

modulation mode; In the quadrant II, Q1 and Q3 are always 

turned on, and Q2 and Q4 are always turned off. S and D1 work 

in high frequency modulation mode; In the quadrant III, Q1 

and Q4 are always turned on, and Q2 and Q3 are always turned 

off. S and D2 work at high-frequency modulation mode; In 

the quadrant IV, Q2 and Q4 are always turned on, and Q1 and 

Q3 are always turned off. S and D2 work in high-frequency 

modulation mode.  

 
Fig. 3: Four quadrants of inverter operation 

III. OPERATING PRINCIPLE 

Taking the high frequency switch S formed by Sa & Sb in 

series as example, the operation modes of the Feed Forward 

Controlled Dual Buck Full-Bridge Inverter are analysed as 

follow. 

A. Modes of Operations 

In the first quadrant (IL >0,VO > 0), Q2, Q3 and Sb are always 

turned on, and Q1 and Q4 are always turned off. Sa and D1 

work in high-frequency modulation mode, so the VC is equal 

to Vi or 0, including two modes: 

1) Mode I: As shown in Fig.4, Sa is turned on, and IL 

increases linearly, VC =VA=Vi; 

Fig. 4: Mode I operation 

2) Mode II: As shown in Fig.5, Sa is turned off. And IL flows 

through D1 and decays linearly, VC =0; 

 
Fig. 5: Mode II operation 

 In the second quadrant (IL > 0, VO < 0), Q1, Q3 and 

Sb are always turned on, and Q2 and Q4 are always turned off. 

Sa and D1 work in high-frequency modulation mode, so the 

VC is equal to -Vi or 0, including two modes: 

3) Mode III: As shown in Fig.6, Sa is turned on, and IL 

increases linearly, VC =VA=0; 

 
Fig. 6: Mode III operation 

4) Mode IV: As shown in Fig.7, Sa is turned off. IL flows 

through D1 and decays linearly, VC =-Vi; 

 
Fig. 7: Mode IV operation 

 In the third quadrant (IL < 0, VO < 0), Q1, Q4 and Sa 

are always turned on, and Q2 and Q3 are always turned off. Sb 

and D2 work in high-frequency modulation mode, so the VC 

is equal to -Vi or 0, including two modes: 

5) Mode V: As shown in Fig.8, Sb is turned on, and -IL 

increases linearly, VC =VA=-Vi; 

 
Fig. 8: Mode V operation 
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6) Mode VI: As shown in Fig.9, Sb is turned off.  -IL flows 

through D2 and decays linearly, VC =0; 

 
Fig. 9: Mode VI operation 

 In the fourth quadrant (IL < 0, VO > 0), Q2, Q4 and Sa 

are always turned on, and Q1 and Q3 are always turned off. Sb 

and D2 work in high-frequency modulation mode, so the VC 

is equal to Vi or 0, including two modes: 

7) Mode VII: As shown in Fig.10, Sb is turned on, and -IL 

increases linearly, VC =VA=0; 

 
Fig. 10: Mode VII operation 

8) Mode VIII: As shown in Fig.11, Sb is turned off. -IL flows 

through D2 and Q2 then decays linearly, VC = -Vi. 

 
Fig. 11: Mode VIII operation 

B. Feed forward controlling 

The source voltage sensed by a voltage measurement block 

or a voltage sensor. By using the information from sensor the 

controller controls gate pattern logic which gives pulses to the 

high frequency switches Sa and Sb. So the output voltage can 

maintain a constant value. Here we consider the source 

voltage as 380V and use a dual buck converter so the voltage 

controlling is possible above 380V only. The scheme of feed 

forward controlling is shown in Fig.12. 

 
Fig. 12: Feed forward controller operation 

IV. SIMULATION RESULTS  

The simulation verification on the closed-loop system of the 

inverter is conducted, and the simulation parameters are 

shown in Table.1. 

Parameter Specification 

Input Voltage 380V 

Output Voltage 220V AC 

Output Rating 1000W 

Switching Frequency 60 KHz 

Capacitor 1µF 

Inductor 400µH 

A. Simulink Model 

The detailed MATLAB/Simulink model for feed forward 

controlled dual buck full bridge inverter is shown in fig.13. 

There are four MOSFET switches (Q1, Q2, Q3, Q4) are used 

for Full bridge inverter and it is worked on power frequency 

50Hz. The gate signal for the Inverter switches are generated 

by using logical operator and repeating sequence stair block. 

The chopper switch is made by series connection of two 

MOSFET switches named Sa and Sb. The chopper switches 

are connected opposite to each other and it is operated by 

SPWM. SPWM is controlled by the MATLAB function block 

which programed to decrease the duty cycle of the switch 

with increase in source voltage. So the output voltage is 

maintained to a constant value if the input voltage is varied. 

 
Fig.13. Simulink model of FFDBI 

 Gate Pulses for the bridge switches are in power 

frequency 50Hz and it given to bridge to make a three level 

output. For the high frequency switch Sa and Sb SPWM is 

used as gate pulses. 

 
Fig. 14: Simulink model of FFDBI 

 SPWM signals are controlled by math function 

block according to the variation of input voltages. By this 

method the closed loop working is done. 
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B. Simulation Results 

The simulation result is shown in Fig.15, and it is same with 

the principle analysis. The inverter output is get across A and 

B. It is a power frequency wave. It is a three level output wave 

and it is shown in fig.15 (a). The switch S is operated on high 

frequency SPWM and it chopped the inverter output it is 

shown in fig.15 (b). This output is filtered by a filter inductor 

and filter capacitor and its output is a sinusoidal wave, it is 

given in fig.15(c). If the source voltage changes, then the 

output voltage VAB and VAC are also changes. But the output 

voltage Vo doesn’t change and it continue the constant value. 

 
Fig. 15: Output Waveforms (a) VAB (b) VAC (c) Vo (d) IL 

 Output voltage with change in source voltage is 

shown in Figure 4.5. In this figure three different source 

voltage and their corresponding output wave forms are 

shown. By analysing figures we can see that there is no 

variation for output voltage waveforms by changing the 

source voltage above 380 V. So we can say that the feed 

forward controlling action is perfectly done in this simulation. 

 
Fig. 16: Output Voltage and source voltage (a) Vdc =380 (b) 

Vdc =420 (c)Vdc =480 

C. Analysis 

By using feed forward controlled dual buck full bridge 

inverter the obtained Total harmonic distortion (THD) value 

is 6.38 %. Due to SPWM the output voltage is similar to a 

perfect sinusoidal wave makes the THD is smaller. FFT 

analysis is shown in fig.17. The change in source voltage 

didn’t affect the THD of the output. 

 
Fig. 17: FFT Analysis 

 From The simulations By changing the load the 

Variation of efficiency is shown in the fig.18, from this we 

can see that the efficiency curve increases with increase in 

load and become more than 90% if the load is higher than 

600W. We design this circuit for 1000W but here we can see 

that the efficiency increases with increase in load beyond 

1000W. It is due to the design is done only for filter which 

affect the THD not efficiency. 

 
Fig. 18: Variation of Efficiency 

 The plot of the THD for various load is shown in 

fig.19. The load below 400W THD is very high and it 

decrease with increase in load. The minimum THD is 

obtained in 1000W load and it is 6.38%. Because the filter 

components is designed for 1000W load. 

 
Fig. 19: Variation of THD 

 Variation of Efficiency by change in source voltage 

is shown in fig.20. From this we can see that Efficiency is 

decreases linearly with increase in Source voltage. The 

maximum efficiency is 94% and is obtained in 380V. When 

the source voltage is increases then also losses across the 

circuit component also increases. So the efficiency is also 

reducing. Up to 420V the efficiency is above 90%. 
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Fig. 20: Variation of Efficiency with Source Voltage 
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