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Abstract—In the conventional AC-DC converters for buck- 
boost operation, there are two stages involved. In this method of 
conversion, at first the AC is rectified into DC by rectifier and 
then using chopper, DC is varied as per the requirement of the 
load in buck or boost mode. The main drawback in the double 
stage conversion is that, as the stages of conversion increases the 
losses also increase proportionally. Moreover, it also decreases 
the efficiency of the converter and increases the cost. To 
overcome all these drawbacks, the conversion is done using single 
stage of conversion. This is achieved by connecting anti parallel 
of two buck-boost converters. One is operated in positive half 
cycle whereas another one is designed to operate in the negative 
half cycle. Simulation of the proposed work is carried through 
MATLAB/SIMULINK environment and prototype hardware 
implementation is carried through microcontroller to verify the 
real time performance.

Index Terms—Buck-Boost Converter, AC-DC Converter, Single 
Stage and Non-Isolated

I. In t r o d u c t io n

Power Electronics dealing with power conversion by use of 
solid state semiconductor devices. The field of power 
electronics used in many industrial and commercial products. 
In recent, power electronics are used electric power utilities. 
Generally, for the conversion of AC to DC with buck-boost 
mode, rectifier and chopper are used. Fig. 1 shows such a

Fig.1 Two stage AC-DC buck-boost converter
In this method, a large capacitor will draw more peaky 

current in nature. High frequency transformer based isolated 
type switching regulators are also being used in many

literatures [1-5]. Such types of switching regulators are more 
costly due to additional transformer and it provides isolated 
DC output. Also power electronics equipments are highly used 
in power conversion hence cost of the system also increases 
and efficiency will be decreased.

Alternating to Direct current conversion are used many 
utilities such as UPS, WECS, VFD, HVDC and FACTS etc. 
[6-12]. A schematic sketch of single stage buck-boost AC-DC 
conversion is shown in Fig.2 can be implemented [13-18] to 
overcome the drawbacks from double stage and to meet out

Fig.2 Single stage AC-DC buck-boost converter
The proposed low cost non isolated type single stage AC- 

DC converter in buck boost mode working with simulation 
and hardware implementation have been discussed in brief in 
the following chapters. So weight, space are reduced hence 
cost also reduced and efficiency is increased.

II. Sin g l e  St a g e  Co n v e r s io n

In the Fig. 3 proposed circuit, the diode and MOSFET is 
connected in parallel with each other with AC source. 
MOSFET acts as a switch. The switch S1 is for the positive 
half cycle and the switch S2 is for the negative half cycle. The 
inductor L1 and diode D3 are connected on the other side for 
negative half cycle. Similarly, L2 and D4 are connected for 
the positive half cycle. During positive half cycle of input AC, 
switch S1 is operated, when it is closed, current flow through 
S1-L2-D2. Hence the inductor L2 stores the electromagnetic 
energy. When it is opened stored energy will discharge to load
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