
Full-wave Rectifier with Center-Tapped Transformer 

Half-wave and full-wave rectifiers are used along with an RC filter to convert an ac signal to a dc signal 

where one or more diodes are used to either prevent one polarity of the ac signal from being applied to 

the load or to invert one polarity of the ac signal at the load.  If a voltage regulator is not included, the 

dc signal is said to be unregulated.  This means that there is an artifact from the ac signal on top of the 

dc signal, which is known as the ripple voltage.  

Half-wave rectifiers are the least expensive approach to ac-to-dc conversion.  However, the conversion 

efficiency is low as at least half of the input signal is not transferred to the load.  In addition, a large 

capacitor is required to minimize the ripple voltage on the dc signal. 

There are several different circuit designs for full-wave rectifiers.  Two common topologies (circuit 

designs) are a full-wave rectifier with a center-tapped transformer and a full-wave bridge rectifier.  The 

full-wave rectifier with center-tapped transformer used two diodes while the full-wave bridge rectifier 

uses four diodes.  In addition to the reduction in number of electronic components in the circuit, the 

transformer is used to step up or step down the voltage on the secondary coil.  As will be seen, the 

ability to tailor the voltage on the secondary coil by selecting a transformer with the appropriate turns 

ratio simplifies the circuitry needed to complete the transformation of the ac signal to a dc signal at the 

desired voltage.  

There are several drawbacks to the full-wave rectifier with center-tapped transformer.  The first is 

weight ς transformers are heavy because of the large amount of wire used to create the primary and 

secondary windings and the physical structures needed to keep the windings in place.  While air-core 

transformers can be fabricated, the efficiency of coupling between the primary and secondary windings 

is not as high as when a magnetic core (e.g., an iron ring) is used to confine and guide the magnetic field 

generated by the primary coils through the secondary coils.  Secondly, transformers are large 

components ς again because of the amount of wire used to form the 

windings and the magnetic core that are used to fabricate the transformer.  It 

is the transformers in the full-wave rectifiers in power adapters, used to 

charge portable electronics such as cell phones and laptops, that determines 

the size and weight of the adapters.  Lastly, they are not ideal components.  

Transformers, like inductors, have parasitic resistance from the long lengths 

of wire used to form the primary and secondary windings, and parasitic 

capacitance because of coupling between neighboring coils of wire in each 

winding.  Some energy is lost during the transfer between primary and 

secondary windings due to the induction of eddy currents in the magnetic 

core, hysteresis of the magnetic core, and other effects.   An active area of 

research in power electronics is highly efficient transformerless full-wave 

rectifier circuits. 

Transformers are essentially two inductors placed in close proximity.  One of 

the inductors, called the primary winding, is energized ς a power source is 

 

Fig. 1.  A magnetic field is 

induced perpendicular to 

the direction of current 

flow through a coil of 

wire.  


