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Centre-tap full wave rectifier



Centre-tap full-wave rectifier
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Current flowing through R, will always be
in the same direction, independent of

whether D, or D, that was fb.
D, tb
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Centre-tap full wave rectifier with
potential barrier effect considered

During the +ve half cycle, D, willbe tb if V, > V..
Dyisas/c. Vo=V, TV, e V =V,ic- VY,

During the -ve half cycle, D, Wlll betb if Vg >V,.
Dyisas/c. Vg =V, +V i+ Vour = Ve - V-
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During the +ve half _VO
cycle, D, will be fb. +vpp
VOllt — VAC - VO' MaX. VAB _
Viacis V /2. Hence, v
—_ ~Vp
Vout(max) o Vp/ 2- V()' +\—_/2]3
VA(_
During the -ve half B

cycle, D, will be tb. v . +

Vout = VBC - VO' MaX. -Vp

[ V |
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Average voltage of a full-wave rectifier
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If the input to the half-wave rectifier is the same as the

input to the full-wave rectifier,

i.e. V.
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Duration=1/frequency
T=1/t

T =T,

Half-wave input
fHalf-wave = input
TFull-wave =" THalf-wave
fFull-Wave - 2fHalf-wave
Hence,
fFull-wave =2 finput
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PIV,, can be determined by analyzing the circuit when V,
is at its +ve half cycle.

PIVp, = Vou = (V,/2)
Vout = (V/2) =V,
PIVp, =(V,/2) -V, - (-V,/2)

PIV,,=V_-V Vo
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PIV,, can be determined by analyzing the circuit when V,_
is at its —ve half cycle.

PIVy; = Vi, - ((V,/2)
Vout = (Vp/ 2)-V,

PIVp =(V,/2) -V, - (-V,/2)
PIVp =V, -V,




Bridge full-wave rectifier
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During -ve half cycle, D; and D, are tb. V

is still +ve at A and -ve at B.
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Overall performance
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PIV of the diodes in the bridge full-wave

rectifier

To determine PIV,, and PIV,,,
analyze the circuit when V. is at its
negative half cycle.

When determining PIV of the diodes,
Vin =V,

Vp_ Vout =0

PIVp, = Vo + PIV =V, =0

Assuming the diodes are identical
and therefore PIV, =PIV,

V- (PIVy, +PIV,, -V, )=0
2V~ 2PIV =0
PIV=V,
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If the potential barrier of each @ l
diode is taken into consideration: -V, .---

VP o 2‘70 o Vout =0 I+

0
PIVy, = Voo + PIV, -V =0 — )
PIVy, +PIVy,, -V =V, D, Iy ) XZPWM
V, -2V, - (PIVy, +PIVy, -V )=0 TR }
Assuming the diodes are identical B—VV\—A
and therefore PIV,,=PIV,,=PIV Vol Vo

2V, -2V, -2PIV=0
PIV=V, -V,
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