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Abstract— A New dual bridge series parallel resonant 

converter can widen the soft switching range and improve the 

circuit performance by means of voltage gain with dual tank 

and centre tapped transformer. Sometimes the voltage drop 

occurs by increasing the load. So closed loop PI controller 

vary the duty cycle of the MOSFET Switches below the 

frequency of 0.5 and act as a boost converter to maintain the 

constant dc output voltage. The LLC resonant converter 

provides high efficiency with high power density which leads 

to their applications in most advance technology. The main 

aim of this project was to boost up the output voltage, current 

stabilization and soft switching by using LLC converter and 

closed loop PI Controller. The common closed loop PI 

controller is used on both the side of the LLC resonant tank 

which eliminates the steady-state error and decrease the start-

up time of the output voltage. The simulation can be obtained 

by using MATLAB software.  
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I. INTRODUCTION 

The dual active bridge converter is a bidirectional, 

controllable, dc-dc converter that has high power abilities 

included eight semiconductor switches a high recurrence 

transformer, vitality exchange inductor, and dc-connect 

capacitors. The converter can be all the more just depicted as 

a more typical full-connect with a controllable rectifier. 𝑉𝑖𝑛 

and 𝑉𝑜𝑢𝑡 are the dc-interface voltages, 𝐿𝑘 is the spillage 

inductance of the transformer in addition to any vital outside 

vitality exchange inductance, and 𝑆1−8 are the controllable 

semiconductor switches. The double dynamic scaffold has 

been examined widely already in comparable applications. In 

earlier years, keeping in mind the end goal to oblige high dc-

interface voltages (>300V), protected door bipolar transistors 

(IGBTs) have been typical. Thus, 𝑆1−8 exchanging cells have 

been customarily actualized with antiparallel diodes and 

snubber capacitors so as to coordinate current recompense on 

changing occasions and to take into account zero voltage 

exchanging (ZVS) through the snubber capacitor and vitality 

exchange inductance reverberation. The inspiration for 

growing high voltage MOSFETs is on account of these 

gadgets have an inherent body diode and deplete to-source 

yield capacitance, which replace these outer segments and 

diminishes the part check of the converter. Wide band gap 

materials, for example, silicon carbide (Sic), have been 

subjects of research in the zones of energy gadgets in light of 

their higher voltage and warm appraisals, and in addition their 

lower turn on vitality, making them perfect for high 

recurrence exchanging converter applications like smaller 

scale network, battery storage, electrive auto motives. 

 
Fig. 1: Traditional DBSRC 

II. EXISTING SYSTEM 

 
Fig. 2: Block Diagram for Existing DBSRC 

A. Operation 

In the fig.2 block diagram explains the operation of a 

DBSRC.It consists of two bridges which is inverter and 

rectifier made up of 8 mosfet switches. In order to achieve 

wide soft switching mosfet is used. The dc supply is given to 

inverter it converts dc into ac. The ac voltage can be boosted 

by resanant LC tank and high frequency centre –tapped 

transformer. Then it act as a rectifier to convert ac into dc 

voltage. In order remove harmonics and distortion use C 

Filter.Then finally gives the rectified dc voltage and it is 

given to the load. 

III. PROPOSED SYSTEM 

 
Fig. 3: Block Diagram for Proposed DBSPRC 
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In the proposed system the main aim is to maintain constant 

dc voltage whenever increasing the load and voltage drop 

occurs. In order to overcome this closed loop pi controller and 

LLC resonant tank is used. The 5v dc supply is given to both 

pi controller and buffer circuit and it will turn on optocoupler 

and then 12v dc supply is given to power driver circuit from 

optocoupler. The driver gives gate pulse to the 8MOSFET 

switches. The four switches act as a inverter and it converts 

dc into ac voltage. The LLC resonant tank and high frequency 

centre –tapped transformer can boost up the ac voltage. Then 

it acts as a rectifier and it converts ac into dc voltage. In order 

to reduce harmonics C filter is used. Then it gives the rectified 

dc voltage and it is given to load 1.when we add load 2 to load 

1 the voltage drop occurs in output voltage by discrete timer. 

In order to overcome closed loop pi controller vary the duty 

cycle of switches below 0.5. Then it acts as a boost converter 

and maintains constant dc voltage. 

IV. MODES OF OPERATION 

 
Fig. 4: circuit diagram for proposed system 

A. Charging Mode 

In this mode of operation ; the switch is shut and the inductor 

is charged by the source through the switch. The charging 

current is exponential in nature, yet for effortlessness is 

thought to be straightly shifting. The diode limit the stream of 

current from source to the load and the demand of the load is 

met by discharging of the capacitor. 

B. Discharging Mode 

In this mode of operation ; the switch is open and the diode is 

forward one-sided. The inductor now discharges and together 

with the source charges the capacitor and meet the heap 

requests. The load current varies is little and in cases is 

expected consistent all through the operation. 

V. SIMULATION AND RESULTS 

A. Simulation of Inverter, Rectifier, LLC Resonant Tank, PI 

Controller and Load 

Circuit shown in Figure is simulated by using MATLAB. The 

simulation is carried by addition of more loads. To investigate 

the performance of the proposed schemes, a simulation model 

is developed for overall system consists of inverter, rectifier, 

LLC resonant tank and PI Controller. In simulation the ac 

voltage, dc output voltage, dc output current and pulse 

generator output are represented in scope. 

 
Fig. 5.1: Simulation circuit for DBSPRC 

B. Experimental Verification 

1) Results for Inverter AC Voltage: 

 
Fig. : (a) Inverter voltage with respect to time 

The Inverter ac voltage is 230v 

2) Results for rectifier output voltage across load: 

 
Fig. : (b) Rectifier Output Voltage with respect to time 

across load 

The Rectifier output voltage across load is 100 V. 
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3) Results for Rectifier Output Voltage across load: 

 
Fig. : (c) Rectifier Output Current with respect to time 

across load 

The Rectifier output current across load is 1.1A 

VI. HARDWARE IMPLEMENTATION 

A. Basic Functional Units 

1) Battery: 

An electric battery is a gadget comprising of at least one 

electrochemical cells with outer associations gave to control 

electrical gadgets, for example, spotlights, cell phones, an 

electric autos. At the point when a battery is providing electric 

power, its positive terminal is the cathode and its negative 

terminal is the anode. 

2) Power supply components: 

a) Rectifier: 

A rectifier is an electrical gadget made out of at least one or 

more diodes that converts alternating current (AC) to direct 

current (DC). A diode resembles a restricted valve that 

enables an electrical current to flow in just a single direction. 

This procedure is called rectification. 

b) LLC Resonant Tank: 

The LLC converter works with high power thickness and high 

frequency run up to a few MHz as it consolidates the 

frequencies of SRC and PRC. 

The LLC resonant converter is one of the sort of 

arrangement series – parallel load full converter which 

defeats the disadvantages of both SRC and PRC as it gives 

need in no load regulatiion and coursing current free of load 

separately. 

c) Transformer: 

A transformer is a static electrical gadget that exchanges 

electrical vitality between at least two circuits through 

electromagnetic acceptance. The working standard of 

transformer is exceptionally basic. It relies on Faraday's law 

of electromagnetic induction. 

d) Capacitor filter: 

Channel capacitors will be capacitors utilized for separating 

of unwanted frequencies Capacitors utilized after a voltage 

controller to additionally smooth dc control supplies. 

3) Optocoupler: 

Optocouplers ordinarily arrive in a little 6-stick or 8-stick IC 

bundle, however are basically a mix of two particular 

gadgets: an optical transmitter, regularly a gallium arsenide 

LED (light-producing diode) and an optical beneficiary, for 

example, a phototransistor or light-activated diode. 

4) PI Controller: 

P-I controller is chiefly used to dispense with the steady state 

mistake coming about because of P controller. In any case, as 

far as the speed of the response and general security of the 

framework, it has a negative effect. This controller is for the 

most part utilized as a part of zones where speed of the 

response isn't an issue. Since P-I controller has no capacity to 

foresee the future mistakes of the response it can't diminish 

the rise time and oscillations. In the event that connected, any 

measure of I ensures set point overshoot. 

B. Experimental Verification for Hardware 

 
Fig. 6.2: The hardware components for DBSPRC with dual 

tank 

1) Inverter switch: 

 
2) Rectifier Switch 1: 
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3) Rectifier Switch 2: 

 
4) Battery input DC voltage: 

 
5) LED Light DC Output Voltage: 

 
6) Inverter AC Voltage waveform: 

 

7) Rectifier DC Output Voltage waveform: 

 

VII. CONCLUSION 

This project Proposes a modified dual bridge series parallel 

resonant converter is more advantageous to produce high 

voltage gain, larger soft switching range, and high output 

power by using resonant tank and closed loop pi controller 

when compared to DBSRC. By use soft switching technique, 

both low- and high-frequency current ripple are eliminated on 

the battery, thus maximizing battery life without penalizing 

the volume of the charger, and also reduce the switching loss. 

The closed loop pi controller can overcome the voltage drops 

and maintain the constant voltage when adding many loads. 

The comparison of simulation and experimental result with 

the open loop and closed loop converter shows the output 

performance and reliability of a controller. 
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