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Abstract: Simulation of SIMO based DC-DC Converter for multi level 

Solar PV Inverter is presented in this paper. In order to reduce the 

number of distinct DC supplies for an H-bridge inverter SIMO DC-

DC converter is applied which in turn allows the usage of single PV 

system for a multi level H-bridge inverter. Simulation model of three 

level and five level inverters is built and results are presented to 

validate the proposed ideas. 
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1. Introduction 

 In recent trends, there is an increasing demand for generation of electricity from 

renewable resources. Among all of them solar has gained a lot of popularity due to its 

abundant availability, eco-friendliness and little maintenance. The demand for solar energy 

has increased by 20-25% in the past 20 years which is very considerable [1]. Usage of PV 

systems for power generation is being more productive. 

The existing PV inverters are all H-bridge inverters. This is because of the reduced 

number of components i.e., no flying capacitors and diodes, simple structure and 

functioning, modularity [2]-[3]. But the major drawback here is that it requires distinct dc 

supplies. When it comes to the case of PV inverter each H-Bridge would require a distinct 
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PV [4] i.e., no. of panels is (n-1)/2 where n represents no. of levels of the inverter. This 

maximizes the cost where the growing demand is difficult to be met at a reasonable cost. 

This paper emphasizes on the development of single input multi output(SIMO) dc power 

supply for the solar PV inverter wherein a single PV yields six output voltages either 

different or the same which can be varied as per the requirement [5] which therefore 

becomes an input to the inverter. This can be extended up to seven levels. The system is 

configured by a PV, a combination of Cuk-SEPIC-boost, buck boost converters and a H-

Bridge inverter. The DC-DC converters possess simple layout and operation with high 

efficiency [6]. In this paper, the entire set up is demonstrated along with mathematical 

analysis and simulation results are presented. 

2. System Configuration 

2.1.Cuk Converter 

It is a DC-DC converter as shown in Fig.1 which increases or decreases the voltage. It is 

the combination of buck and boost converters which gives an output opposite polarity to 

that of the input [7].  The base converter here is going to be the Cuk converter. 

 

 

 

 

 

 

 

 

 

Fig. 1 Cuk Converter 

 

 

2.2.Cuk Converter analysis 

The converter consists of two inductors L1 and L2, two capacitors C1 and C2. When the 

switch is ON the diode is reverse biased and the output is supplied by the C1, L1, R as 

shown in Fig.2. 

Fig.3 shows when the switch is OFF the diode is forward biased and the output is 

supplied by the freewheeling action of diode. The inductor on the input side acts as a filter 

for the dc supply to prevent large harmonic content. 

 

 

 

 

 

 

Fig.2 Cuk converter- when switch is ON. 
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Fig.3 Cuk converter- when switch is OFF. 

 

The output voltage is given by                             
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     The values are calculated as L1=L2=456uH and C1=16.5uf, C2 = 15uf by taking input 

voltage as 48V, current ripple is 20 to 30% of load current, voltage ripple is 3% of load 

voltage. 

2.3. Controller 

The controller part constitutes the pulse generation circuit. Pulses are generated by pulse 

width modulation technique. The input voltage is compared with a reference to generate the 

pulses by PWM technique.  

2.4. Cuk Converter based SIMO converter 

 Now this Cuk converter is combined with a SEPIC, boost and a buck boost converter as 

shown in Fig.4 which would help in giving six outputs [7] whose voltage levels may vary 

based on the loads connected. Converters required their ratings in order to exhibits their 

superior response [8-9]. 

 The opposite polarities are obtained by connecting different converters in a cascaded 

manner. This more specifically serves the purpose of a DC supply to a H-bridge. 
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Fig.4 SIMO DC-DC converter. 

 

2.5. H-Bridge Inverter 

 

    The six outputs of the converters are connected as an input dc supply to the H-Bridge 

inverters[8] instead of distinct dc sources for each bridge as presented in Fig.5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig.5 Multi-Level H-Bridge Inverter 
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3. Simulation Results 

Simulation results are presented for the validation of proposed ideas. Simulink model of 

three levels and five levels H-bridge inverter has been built with a single PV panel. The 

parameters considered are mentioned in the Table 1. 

Table 1.System Parameters 

 
Parameter Value 

Inductors L1,L2 500uH 

Capacitors C1,C2 20uF 

Load Resistance R 

Filter Inductance L 

Filter capacitance C 

Switching Frequency f 

20ohms 

15mH 

470uF 

100kHz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.6 (a) three level –voltage without filter : (b) three level –current without filte. 

 

 
 Fig.7 (a) five level-voltage without filter ; (b) five level- current without filter 
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Fig.8 (a) five level –voltage with filter ; (b)five level- current with filter 

 

Fig.6(a) and Fig.6(b) represents the voltage and currents of three level inverter without 

L and C filters respectively. The THD is about 36.01%.  In order to reduce the harmonic 

content in the current and voltages L and C are added which act as filter to smoothen the 

output. 

Fig.7(a) and Fig.7(b) shows the voltage and current waveforms of five level inverter 

without a filter which results in a THD of 70.82%. Fig.8(a) and Fig.8(b) gives the voltage 

and current with filter which reduces the THD. 

4. Conclusion 

In this paper, simulation of SIMO based DC-DC converters for three and five level solar 

PV inverter is presented. This model aptly reduces the usage of distinct dc supplies for 

higher level inverters which thereby helps in reduction of number of PV panels. It yields 

good voltage and current levels with considerable efficiency and also a finds a greater place 

in the solar applications.  
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