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ABSTRACT 
 

The paper present a single-phase  grid-connected transformer less photovoltaic (PV) module-integrated converter (MIC) 
based on cascaded quasi-Z- source inverters (qZSI).In this system ,each qZSI module serves as an MIC and is connected to 
one PV panel .Due to the cascaded structure & qZSI topology ,the proposed MIC features low-voltage gain requirement , 
single-stage energy conversion ,enhanced reliability & good output power quality. Optimized module design is developed 
based on the derived qZSI ac equivalent model And power loss analytic model to achieve high efficiency and high power 
density .A design example of qZSI module is presented for a 225 to 250-Watt PV panel with 22-50 o/p Voltage . The 
simulation & experimental resultwhich prove the validity of analytical models. The final module prototype design achieves 
up to high efficiency with 100 kHz switching frequency. The peak efficiency can be further improved with synchronous 
rectification. Though the transformer less CMI based PV systems can achieve high performance and low cost. 
KEYWORDS:MIC,qZSI ,eGaN FETs ,PV system,CMI 
 

I. INTRODUCTION: 
 

The grid-connected photovoltaic (PV) generation 
system markets are growing rapidly due to the 
environment concerns and government incentives. 
The cumulative installation of the grid connected PV 
systems in U.S. from 2001 to 2011 is shown in 
graph1. The total installed grid-connected PV system 
capacity was increased to 4GW in 2011.The capacity 
of PV systems installed in 2011 is 1.845 MWDC, 
was more than ten times the capacity of PV installed 
in 2007[1].

 
Graf 1.Cumulative U.S. grid-connected PV installations 

from 2000 to 2010. 

 

The PV system cost can be broken down into three 
parts: the PV modules, the PV-inverter, installation 
and the remaining balance of system costs. 

Table 1: Typical module prices from 1995 to 2011. 
 

Year 1995 2005 2009 2011 
Standard module 
price(s): USD/W 

$5.01 $3.65 $2.82 $1.67 

Best price for 
Large quantity 

buyers, USD/W) 

$4.90 $3.03 $2.18 $1.28 

 

For large use of PV–System Great effort is needed to 
reduce the cost of PV- System. the average price of 
PV modules decreased dramatically in these years as 
indicated in Table 1.With evolving technologies, the 
goal of $1 per watt PV cell can be achieved in the 
near future if the cells are manufactured at a large 
scale[1]. 

II. RELATED WORK: 
This paper presents a grid-connected PV MIC based 
on cascaded quasi-Z-source PV inverters, as shown 
in Fig. 2. The reason of using qZSI instead of ZSI is 
that the required capacitance of the passive network 
can be largely reduced. In addition, a modified 
modulation strategy based on saw tooth carrier 
method is used to improve the system efficiency 
under boost operation mode[3]. The enhancement 
mode gallium nitride field-effect transistors (eGaN 
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optimization procedure given in Section. In the 
cascaded bridge structure, since each PV input is not 
grounded, several resonant paths are formed by the 
parasitic capacitances between the PV panels and the 
ground, the output filter Lg, and the inductance of 
interconnection cables between different 
bridges[2][5]. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Fig. 8. Modulation strategies for qZSI (a) traditional 
method based on triangular carrier and (b) proposed 
method based on saw tooth carrier. 

 
III. DESIGN OPTIMIZATION:. 
PROTOTYPE AND EXPERIMENTAL 
RESULTS 
We study The 250-W qZSI module prototype& it’s 
experimental result Which is given below. 

A. qZSI Prototype ;- 
The 250-W qZSI module prototype was built based 
on the optimized design, as shown in Fig. 13. The 
input voltage of thismodule is from 25 to 50 V. It 
is constructed on a four-layer PCB, integrating 
the quasi-Z-source network, the full bridge, the 
driver circuit, and sensors[3][9].  
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
Fig. 9.qZSI module under test.&Fig. 14.Gate drive 

voltage of S2 at 45-V and 44-W input. 
The design of the eGaN FET drive circuit needs to 
consider the device’s ultralow threshold voltage and  
absolute maximum gate voltage rating. The 
minimum threshold voltage can be as low as 0.7 V 
and the maximum gate voltage rating is 6 V forthe 
selected EPC2001 eGaN FET. Considering the qZSI 
devices immunity to shoot through, the ultralow 
threshold voltage which may cause unintended miller 
turn-on will not be the concern. However,the 
overshoot of the gate voltage during turn-on process 
needs to be limited to guarantee the gate voltage not 
to exceed 6 V. In order to minimize the gate 
overshoot, the stray inductance in the driver circuit 
loop should be decreased. Detailed guidelines of 
decreasing the stray inductance in the driver circuit 
loop can be referred to. The LM5113 half-bridge 
driver in an leadless leadframe package (LLP) 
package is used to drive the eGaNFETs . The turn-off 
resistor is 0 Ù to make fast turn-off process, while 
the turn-on resistor is chosen as 5.1 Ù to further limit 
the possible gate overshoot. Fig. 14 shows the gate 
drive voltage of S2 at 45-V and 45-W input 
condition. There is no overshoot on the gate voltage 
during the turn-on transient.At higher power ratings, 
no overshoot is observed either. Overshoot is 
observed on S2 gate voltage, when S2 is ON and S1 
is switched toON-state for shoot-through state. The 
large di/dt in the power loop couples into the gate 
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