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Abstract 

The work is used to model and simulate a photovoltaic (PV)-based DC-DC Module Integrated Converter (MIC). It is proposed to 

use an autotransformer with type-Zeta resonant reset as a cascaded MIC. Due to its voltage raising capability, the AFZ converter 

is extremely versatile. It also uses a simplified autotransformer with only two windings, reducing complexity and power losses. It 

also has good dynamic performances, similar to those of the Forward converter. Resonant reset of the autotransformer type Zeta 

enables smooth transitions between modes.Time domain response of C Filter and Cascaded Filters (CF) arecompared. 

Experimental results validated. 
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1.INTRODUCTION 
Renewable and green sources of energy are becoming more and more popular. One of the most important is 

photovoltaic energy. One of the biggest problems with high-power PV installations that are tied to the grid is that different PV 

panels on the same string reduce the amount of power that can be harvested. The word for this is "mismatching. This means that 

even when the sun is shining brightly and the weather is perfect, the power generated will be less. Connecting a DC-DC module 

integrated converter (MIC) to each PV panel is one of the most common ways to fix the mismatching problem. MICs are used, 

makes it possible to get the most power out of the installation, no matter how the other PV panels are working [1]–[2]. This MIC 

also controls the solar panel and makes sure it works at full power (MPP). The plans for this solution are called Distributed 

Maximum Power Point Tracking (DMPPT) [3]-[4] . Because of this, the MIC requirements for a flexible and profitable PV 

installation are low cost, high efficiency, and the ability to step up or step down the voltage.All of them achieve greater 

efficiency since the converter manages just a fraction of the energy, while the remainder is sent straight from the PV panel to the 

load. This sort of converters can obtain a maximum efficiency of 98 percent, as demonstrated in [5]. Other authors have achieved 

efficiencies of approximately 98 percent with full power processing topologies, but without the ability to perform both voltage 

step-down and step-up [6]-[20]. 

 

2.PROPOSED CONVERTER 
This system introduces and thoroughly examines the AFZ with type-Zeta resonant converter, which aims to overcome 

the mismatching issue.Transitions between two major intervals are then investigated.  

 
Fig 1Proposed diagram of AFZ Converter 

tON (t0 - t1)  
While the S is on, the converter uses an autotransformer to transfer power from the I/P to the O/P of the converter.L, Lm, Lkp, 

and Lks gain energy as a result of the current flow. High-frequency resonance By increasing the voltages of the capacitors, the 

energy transferred causes a voltage step. 

tOFF1 (t2 – t3)  
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When the Lks delivers its energy to the Co and Cd and the ILkp equals theIm, tOFF1 subinterval begins.The S and D1 

diode reach their maximum voltages at the end of this subinterval, when Imis zero amperes. 

tOFF2 (t3 - t4)  

The second part of the Type-Zeta resonant reset occurs during tOFF2. The capacitors return the stored energy to the Lm. 

tOFF3 (t4 - t5) 

 Because the Co and Lkp are orders of magnitude smaller than the Cd and Lm, they are ignored in the design. 

tON-T(t5 - t6)  

When the S is turned back on, the transition interval between the tOFF and tONoccurs,It is denoted by the symbol tON-T. 

The current flows through the S during this transition. 

∆𝑚 = 
𝑇𝑠−0.5 𝑇𝑟

𝑇𝑠
 = 

2.𝑓𝑟−𝑓𝑠
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𝑓𝑟= 
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Table1: Switching Period Intervals 
 Interval 

ON 𝑡𝑜𝑛 

OFF-T 𝑡𝑜𝑓𝑓−𝑇 

OFF 𝑡𝑜𝑓𝑓 

OFF1 𝑡𝑜𝑓𝑓1 

OFF2 𝑡𝑜𝑓𝑓2 

OFF3 𝑡𝑜𝑓𝑓3 

Re 𝑡𝑜𝑓𝑓1 &𝑡𝑜𝑓𝑓2
 

ON-T 𝑡𝑜𝑛−𝑇 

 

Pmagnetic denotes magnetically processed power, whereas Pnmagnetic denotes unmagnetically processed power. Lmis not 

included because it has no effect on the energy delivered to theload. 

Pmagnetic= Pi.
𝑘

1+𝑘
 

 

Pn.magnetic =Pi.
1

1+𝑘
 

4. SIMULATION RESULTS 

AFZ converter circuit diagram Fig 3 depicts the use of C-Filter. Fig 4 depicts the I/P voltage, which is 15V. Fig 5 shows voltage 

across the R-load, which is 94V. Fig 6 shows the O/P voltage ripple, which is 7V. 

 

 
Fig 2. AFZ converter With C-Filter 

 

 
Fig 3. I/P voltage 

 



 

 
Fig 4. R-loadVoltage 

 
Fig 5.O/PVoltage Ripple 

 
Fig 6. R load  Current 

 
Current through R load is shown in fig 7 and its value is 2.47A. O/P current ripple is shown in fig 8and its value is 

1.7A. O/P power is shown in fig 9 and its value is 230W. O/Ppower ripple is shown in fig 10 and its value is 30W. 

 
Fig 7. O/Pcurrent Ripple 

 
Fig 8. O/P power 

 
Fig 9. O/P ripple 



 
Fig 10. AFZ converter With Cascaded-Filter 

AFZ converter With CF is shown in fig 11. The I/P voltage is shown in fig 12 and its value is 15V. Voltage across R-

load is shown in fig 13 and its value is 94V. O/P voltage ripple is shown in fig 14 and its value is 0.03V.  

 

 
Fig 11. I/P voltage 

 
Fig 12. R-load Voltage 

 

Fig 13. O/PVr  
Fig 14. R load Current 

Current through R load is shown in fig 15 and its value is 2.47A. O/P current ripple is shown in fig 16 and its value is 

0.03A. O/P power is shown in fig 17 and its value is 230W. O/P power ripple is shown in fig 18 and its value is 6W. 

 

 
Fig 15. O/PIr 



 
Fig 16. O/P power 

 
 

Fig 18. O/PPr 

Table-2 

Comparison of  Parameters 

 

AFZ 

Converter  

Vor(V) Ior(V) Por(W) 

C-Filter 7 0.17 30 

Cascaded 

Filter 

1.5 0.03 6 

 

Table-3 
Comparison Time Domain specifications 

 

 tr (s) tp (s) ts (s) Es (V) 

C-Filter 0.52 0.67 1.14 1.82 

Cascaded 

Filter 

0.48 0.58 0.80 1.23 

 

4.CONCLUSION 
AFZ converter with C-Filter system is simulated. Circuit diagram of AFZ converter with Cascaded Filter is simulated. 

Above systems are compared. From Table 2 Output voltage ripple is reduced from 7V to 1.5 V by using AFZ converter with 

Cascaded Filter system.  Output ripple current is reduced from 0.17A to 0.03A by using AFZ converter with Cascaded Filter 

system. Output power ripple is reduced from 30W to 6W by using AFZ converter with Cascaded Filter system. Hence the 

AFZ converter with CF system has better performance than AFZ converter with C-Filter system. From Table 3 Parameters 

observation settling time reduced from1.14S  to 0.80S and Steady state Error decreased to1.23. 
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