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Rectifier Circuits

Rectifiers are devices that convert AC voltage to DC
voltage. They use the diodes and make advantage of their
characteristic that allows current to flow only in one
direction.
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Half-Wave Rectifier
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Breakdown
How or when can 1t occur ?

Diodes are usually marked by their PIV
rating. A diode with low PIV rating (i.e.,
onethat breaksdown at small negative
voltage) Is cheaper and easier to
manufacture, while another one that has a
high PIV rating can sustain alarge
negative voltage without breakdown



What isPIV?

The PIV for this half-wave single diode rectifier is the peak value

PIV = |umin| = | = V5| = Vs

In other words, to design a half-wave rectifier using a single diode, we need

to use adiodewhose Pl V is higher than VS, which isthe peak value of the source
voltage

For example, if Vqis 10V, then it would be safer
to choose a diode whose V , higher than, e.g. 1S40 % bigger than V 4



Full-Wave Rectifier
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Comparison Between
Half- and Full Wave Rectifier
IN terms of the PIV

PIV ( one-diode Haf-wave™ Vs
Pl V( Two-diode FuII-Wave): 2VS 'VDO

That I1s bad, because it means
that we will need to use adiode
with ahigher PIV rating



Bridge Rectifier

The bridge rectifier actsas afull-
wave rectifier. In additions it does
suffer from the high PIV
requirement needed in the two-diode
full-wave rectifier presented earlier.



The Bridge Rectifier
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PIV for the Bridge Rectifier

KVL

~vp3 = —(vpo + vo)

Snce T << mEmE) vpy ~ Vpg

Consder thisdiode in the
reverse-region

.

To avoid breakdown,
we need to know the
maximum negative
voltage that vy; can
experience




PIV for the Bridge Rectifier

/UD3 = —vg + Vpo

Becomes the lowest negative, when :@
vs
reaches its maximum or peak value of
) VS
vp3 i = Vst Vpo
Hence,

PIV = |[vp3minl = Vs — Vo



Comparison Between Rectifiersin terms of their
PIV voltages

PV ( one-diode Haf-wave™ Vs

Pl V( Two-diode FuII-Wave): 2VS 'VDO Worst

PV riggerectifiey™ Vs-Vpo ~ Beter



The Half-Wave Peak Rectifier
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We need to make V ~ Slowly Decaying,
How Can we achieve that?

Thiswill make
the discharge time

\WWe can Ch()()se longer and the

output

~_ RC > > T# voltage will not

decay quickly







The picture in steady-state

> We need to cal culate those values

_____________
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The picture at Steady-State

As if the output is following the peak of the shadow of
negative cyclein the Input waveform
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Full-Wave Peak Rectifier Ideal Diodes

Half-wave Peak Rectifier

WAL ~ \/(QVT/%)

iDaye = IL(1+m/2Vp/V;)

iDmay = 10(1 + 2m\/2Vp/V;

Same

Same

Same

Full-wave Peak Rectifier

WAL~ \[(2Vr/Vp) ﬂ

PN

iDave = [L(1+m2V/V) |8

PN

iDmax — IL(]- -|- QW\/QVP/VT)_




