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Abstract— This paper proposed an hardware implementation 

of isolated DC–DC multi-output converter for household 

application. A designed multi output isolated DC-DC 

converter is single input multi output converter that takes the 

process of boosting its single input into three outputs. The 

theoretical analysis, simulation, results of proposed converter 

is carried out and also hardware analysis, results are carried 

out. Simulation of proposed topology was carried out in 

MATLAB/Simulink software. The main objective of this 

topology to improve the efficiency, reduce weight and size of 

circuitry. The proposed topology of converter is suitable for 

household application such as CFL, tube lights, mobile 

charging, laptop charging, fan, mixer, TV etc. 
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I. INTRODUCTION 

In modern residential applications, DC based Nano-grids are 

being in use. The increased contribution of distributed non-

conventional energy sources to supply the household load. 

Present era, the use of DC supply for domestic distribution, 

in accession to the storage element being of DC type, most of 

the consumer loads are either DC based or compatible to DC. 

E.g. CFL lamps, LED illuminaries, mobile charging, laptop 

charging, fans etc. The domestic loads in Nano-grid are 

varied in nature and some of them require different voltage 

levels. There are various converters; multi output converter is 

used in this project having multi-output isolated DC-DC 

converter.[3] This converter having high frequency 

converters is compact, less weight power supply. SIMO 

converter is supply power to home, buildings. This is an 

efficient, reliable and feasible method of power converting 

into the single and multiple loads.[10] Present era a smart 

grid, micro-grid and Nano-grid technology is used.[11] 

 In this paper a design of a Multi-output isolated DC-

DC converter and prototype model is discussed. This 

converter takes the process of boosting its single input into 

three different outputs respectively of various higher 

voltages. The components are used in this converter is 48V 

battery, high frequency inverter (100kHz), high frequency 

transformer having three output on secondary side (one is 

programmable output), boost converter. 

 
Fig. 1: Isolated DC-DC Multi-Output Converter for Nano-

Grid Application 

II. CLOSED LOOP CONTROL OF BOOST CONVERTER 

 
Fig. 2: Control Structure of DC-DC Converter 

A. Plant 

The parameters of which are going to be controlled is 

commonly known as a Plant. Here, boost converter (50V-

100V) acts as a plant in the control structure. In this plant, VG 

and IG are the input voltage and the input current i.e. 

 
Fig. 3: MATLAB/Simulink Model of Isolated DC-DC 

Multi-output Converter 

 The input parameters whereas, Vo and Io are output 

voltage and output current of boost converter i.e. the output 

parameters which we are going to controlled by using 

controller structure. 

B. Comparator 

Every control structure requires at least one comparator. This 

comparator has two inputs viz. one for reference quantity and 
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another is feedback signal from the plant. Function of the 

comparator is to compare the feedback signal with reference 

signal and send the error signal to the controller. 

C. Controller 

Controller receives input from the comparator and gives 

control output to the plant and completes the control circuit. 

The main function of the controller is to supply control input 

to the plant such that the error signal (e) reduces to zero. To 

design controller for DC-DC converter, a mathematical 

representation of DC-DC converter is required. This is known 

as dynamic model. 

D. Voltage Control Method of DC-DC Converter 

In the voltage-mode control scheme shown in Fig. 4, the 

converter output voltage is sensed and subtracted from an 

external reference voltage in an error amplifier. The error 

amplifier produces a control voltage that is compared to a 

constant-amplitude saw-tooth waveform. The comparator 

produces a PWM signal that is fed to drivers of controllable 

switches in the dc-dc converter. The duty ratio of the PWM 

signal depends on the value of the control voltage. The 

frequency of the PWM signal is the same as the frequency of 

the sawtooth waveform. An important advantage of the 

voltage-mode control is its simple hardware implementation 

and flexibility. 

 
Fig. 4: Voltage Control Strategy of DC-DC Boost Converter 

 The error amplifier reacts fast to changes in the 

converter output voltage. Thus, the voltage-mode control 

provides good load regulation, that is, regulation against 

variations in the load. Line regulation (regulation against 

variations in the input voltage) is, however, delayed because 

changes in the input voltage must first manifest themselves in 

the converter output before they can be corrected. To alleviate 

this problem, the voltage-mode control scheme is sometimes 

augmented by a so-called voltage-feed-forward path. The 

feed-forward path affects directly the PWM duty ratio 

according to variations in the input voltage. 

III. SIMULATION 

A multi-output isolated DC-DC converter is designed; this 

converter takes a single input and gives multi outputs of 

various higher voltages by using the process of boosting. The 

components are used in this converter is, 48V battery, high 

frequency inverter (100kHz), high frequency transformer 

having three outputs on secondary side (one is 

programmable), boost converter. The specification of 

converter and multi-winding transformer are given in table 

no. 1[1] 

Parameter Values 

Input DC Voltage 48V 

R1 0.007ohm 

C1 1000µF 

Transformer Power 300VA 

Transformer 100kHz 

Vp 24V 

Secondary Voltage Vs1 7V 

Secondary Voltage Vs2 26V 

Secondary Voltage Vs3 60V 

R2 10ohm 

C2 100µF 

R3 20ohm 

C3 100µF 

R4 50ohm 

C4 1000µF 

Output Voltage Vout1 5V 

Output Voltage Vout2 20V 

Output Voltage Vout3 50V 

Table 1: Specification for Simulation 

IV. SIMULATION RESULTS 

Results of inverter output voltage, DC output voltage of 

isolated DC-DC multi-output converter. Simulink model with 

respect to parameters given in table no. 1 are presented as in 

figure no. 3 

 Figure 5a shows the output of high frequency 

inverter whose input voltage is 48V and output of inverter is 

24V 100kHz. 

 
Fig. 5(a): AC Output of Inverter 

 Figure 5b shows the first output of high frequency 

converter whose input voltage is 24V and 1st output of 

converter is 5V, 1A. 

 
Fig. 5(b): DC 1st Output of Converter 

 Figure 4c shows the second output of high frequency 

converter whose input voltage is 24V and 2nd output of 

converter is 20V, 3A. 
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Fig. 5(C): DC 2nd Output of Converter 

 Figure 4d shows the second output of high 

frequency converter whose input voltage is 24V and 3rd 

output of converter is 100V, 5A. 

 
Fig. 5(d) DC 3rd Output of Converter 

V. HARDWARE IMPLEMENTATION 

As per the designed values a hardware laboratory prototype 

was developed for the isolated multi output DC-DC 

converter. Power IGBTs FGA25N120 is used as active 

switches. The schematic power circuit experimental setup is 

shown in Fig.5. The gating pulses to switches are generated 

using PIC18F4520 and are shown in fig 6. PIC18F4520 is 

used for closed loop control of boost converter. In closed loop 

control, the reference voltage and output voltage are 

compared and error signal is given to the controller. Then, 

controller will provide PWM pulses to the switching devices 

of boost converter to track the reference voltage. 

 
Fig. 6: Experimental Setup 

 The PWM pulses fed to inverter and output voltage 

waveform of inverter, first rectifier output, second rectifier 

output and output of boost converter are shown in following 

figures. 

 
Fig. 7: PWM Input Pulses Fed to the Half Bridge Inverter 

 
Fig. 8: Output Voltage Waveform of Half Bridge Inverter 

14V 

 

 
Fig. 9: Waveform of 1st Rectifier Output Voltage 6.37V 
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Fig. 10: Waveform of 2nd Rectifier Output Voltage 9.15V 

 
Fig. 11: Waveform of Boost Converter Output Voltage 

91.3V 

VI. CONCLUSION 

This paper proposes a multi output isolated DC-DC converter 

having high frequency, compact and high efficiency. The 

proposed converter designed for multi-output load. This 

converter is suitable for renewable energy system. In this 

paper simulation, prototype hardware model, results and its 

analysis is to be done. The converter is used for household 

application such as CFL, mobile charging, laptop charging, 

tube light, fan, mixer, TV etc. 

 The entire isolated power supply is simulated in 

MATLAB Simulink software. The various switching 

components are selected according to the selection criteria. 

The hardware of 12V power supply, half bridge inverter, 

boost converter and micro-controller module is implemented. 

The results for fixed DC output voltages in MATLAB 

simulation and prototype development are matching. The 

programmable voltage level is controllable within the range 

of 50V-100V. 
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