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Half wave Rectifier, Full wave Rectifier,
Bridge Rectifier
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gﬁ Classification

Crystal Diode Redctifiers

| Rectifier: Rectifier is that circuit, that converts ac
to dc.

1 The following two types of rectifier circuit can be
used:

. Half wave rectifier
. Full wave rectifier
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Half wave Rectifier

' The process of removing one-half the input signal to
establish a dc level is called half-wave rectification.

In Half wave rectification, the rectifier conducts
current during positive half cycle of input ac signal
only.

- Negative half cycle IS suppressed.
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Half wave Rectifier

> AC voltage across
secondary terminals
AB changes its
polarity after each half
cycle.

»During negative half
cycle terminal A is
negative so diode is
reversed biased and
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CangUCts RRRYHISAls through diode during positive half cycle

only.

°\

11/9/2019 Electric Circuit and Electron Devices 4/4



SRS
4 2 - L
‘l_’ L'l »
'-.'é QQ,—‘ IO S
(SRS - arionis
<A “y ‘\ﬁ

Half wave Rectifier

» AC voltage across
secondary terminals | g ; '
AB changes its 2 I T %
polarity after each half sw=y ¢ E‘ & Y ol 0 A,
>During negative half L

|

cycle.
cycle terminal A is A h AL /\\;,

negative so diode is % .

(1)

reversed biased and E——

Cangucts RRRYHISAls through diode during positive half cycle
only.
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Half wave Rectifier

Disadvantage of Half wave rectifier:

» The pulsating current in output contains ac
components whose frequency is equal to supply
frequency so filtering is needed.

» The ac supply delivers power during half cycle only
so output is low.
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Half wave Rectifier
- Output frequency of HWR:

> Output frequency of HWR is
equal to input frequency.

» This means when input ac
completes one cycle, rectified
wave also completes one cycle.
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Full-Wave Rectifier

In Full wave rectification current flow through the
load in same direction for both half cycle of input
ac.

- This can be achieved with two diodes working

alternatively.

' For one half cycle one diode supplies current to
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load and for next half cycle another diode works.
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> Circuit has two diodes D1 , D2 and a centre tap

transformer.

> During positive half cycle Diode D1 conducts and
during negative half cycle Diode D2 conducts.

> It can be seen that current through load RL is in the

D same direction for both cycle.
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> Need for centre tapped PT is eliminated.
> Consists of 4 diodes instead of 2.
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» During period t=0 to t=T/2 D2 and
D3 are conducting while D1 and D4
are in the “off” state.
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Full Wave Bridge Rectifier
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> During period t=T/2 to t=T D1 and D4 are
conducting while D2 and D3 are in the “off”

state.
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Full Wave Bridge Rectifier
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> Over one full cycle the input and output
voltages will appear as shown in Fig.

V., =2%(0.318V_)=0.636V1V_
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Full Wave Bridge Rectifier

What happens if we use silicon Diode instead of

Vo =2V
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= 0.636(V,, — 2V, )

Vdc
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Full wave Rectifier

1 Output frequency of FWR:

() 160
o’ -

» Output frequency of FWR is
equal to double of input
frequency.

» This means when input ac
completes one cycle, rectified

wave complc?es t\goQ)}ﬂe.
in

out
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Full Wave Bridge Rectifier

Advantage:

I.  Need for centre tap Xformer is eliminated.
Il.  PIV is one half of that of centre tap circuit.
1. Output is twice than that of centre tap circuit.

Disadvantage
I. Requires 4 diodes.

ll. Internal resistance voltage drop is twice
than that of Centre Tap Circuit.
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@ Ripple factor

The ripple factor is the ratio between the RMS value of the AC
voltage (on the input side) and the DC voltage (on the output
side) of the rectifier.

The formula for ripple factor is:

Which can also be rearranged to equal:

g ( 1;‘711 - 14;{3.- )
Ripple factor(r) — 7 =1.21
de

The ripple factor of half wave rectifier is equal to 1.21 (1.e. vy =1.21).

Note that for us to construct a good rectifier, we want to keep the ripple factor as low
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possible. This is why we use capaditors and inductors as filters to reduce the ripples in

the circuit.
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Efficiency of Half Wave Rectifier

Rectifier efficiency (1) 15 the ratio between the output DC power and the input AC

power, The formula fof the efficieny 15 equal fo:

The effictency of a half wave rectifier 5 equial to 40.6% (1.8, Ny, = 40.6%)
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«@: Efficiency & Peak inverse voltage

Efficiency of Half Wave Rectifier

Rectifier efficiency (1)) is the ratio between the output DC power and the input AC

power. The formaula for the efficieny 1s equal to:
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The efficiency of a half wave rectifier is equal to 40.6% (L.e. Mg = 40.6%)

Peak Inverse Voltage of Half Wave Rectifier

Peak Inverse Voltage (FIV) 15 the maximum voltage that the diode can withstand
during reverse bias condition. If a voltage 1s applied more than the PIV, the diode will

be destroved.
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@ Comparison between Half wave
“* and full wave rectifiers

Comparison of Half wave Rectifiers and Full wave Rectifiers

S.No| Particulars Half-wave [Centre-tap| Bridge type
[ | No.of diodes | 2 1
2 | Transformer necessary|  no yes no
3 | Max. efficiency 40.6%| 81.2% 81.2%
4 | Ripple factor 1.21 0.48 0.48
5 | Output frequency f. 21 21
6 | Peak imverse voltage v 2V, v

/4



