Fullwave Rctifierwith CenterTapped Transformer

Halfwave and fullwave rectifiers are useadlong withan RC filterto convert an ac signal todc signal
whereone or more diodeare usedo either preventone polarity of the ac signal from being applied to
the loador to invert onepolarity of the ac gjnalat the load If a voltag regulator is not included, the

dc sgnalis said to be unreguted. Thisneans thathere is an artifact from the ac signal on top of the
dc signalwhich is known as the ripple voltage.

Halfwave rectifiers are the least expensivgpaoach to ago-dc conversion. élvever, the comersion
efficiency is lovas at least half of the input signal is nnsferredto the load. In additiona large
capacitor is required to minimize thepple voltage on the dc signal.

There are several differg circuit designgor full-wave rectifiers Two commontopologies (circuit
designshre a fullwave rectifier witha centertappedtransformer anda full-wave bridge rectifier.The
full-wave rectifier withcenter-tappedtransformerused two diodes while the fulllave bridge rectifier
uses four diodesln addition to the reduction in number of electronic components in theutiythe
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 selecingansformer with the appropriate turns
ratio simplifies the circuitry needed to complete the transformation of the ac signal to a dc sigtie
desiredvoltage

There are severalrawbaclsto the fulkwave rectifierwith centertapped transforner. The first is

weight ¢ transformersare heavybecause of the large amount of wire used to create the primary and
secondary windings and the physical structures needekkep the windings in place. While-aore
transformerscan be fabricated, the efficiency of coupling between the primary and secondary windings
is not as high as when a magnetic core (e.g., anring) is used to confine and guide the magnetic field
generatedby the primary coils through the secondary cotBecondlyjransformersare large

componentsg againbecause of the amourtf wire used to form the
windingsand the magnetic core that are used to fabricate the transformier.
is the transformers in the fulvave rectifiers in power adapters, used to
chargeportable electronics such all phones and laptopshat determines
the size and weight of the adapters. Lastly, they are not ideal components.
Transformers, like induots, have parasitic resistant®m the long lengths

of wire used taform the primary and secondary windingsd parasitic
capacitance because of coupling between neighboring coils of imieach
winding. Some energy is lost during the transfer between primary and
secondary windings due to the induction of eddy currents in the magnetic
core, hysteresiof the magnetic core, and other effectsAn active area of
reseach in power electronics isighly efficientransformerlesdull-wave
rectifier circuits.
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Transformers are essentially two inductors placed in closgimity. e of o yirection of current

the inductors, called the primary windinig, energized, a power source is flow through a coil of
wire.



