Dc Power Supply

Bridge Full Wave Rectifier
Filter






Simplified circuit




1) when V,(t) > 0
~V;(t) >0
~. D1 and D5 are on
- D, and D, are off

Vo(t) = V,(E)
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2) when V,(t) <0
~Vi(t) <0
~ D1 and D3 are off
~ D, and D, are on

= V() = =Vi(t)

. For the complete cycle of V,;(t)
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-~ For Bridge full-wave rectifier
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To calculate the PIV of the D3 + NNN—

V.(t) <0 Qo

Vps(t) =V; (1)
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VDB(t),max = —Vm PIV — —Vm
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Filter

The Fourier Series of Selected Waveforms
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Half wave rectified sine wave: o, =
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Filter: used to smooth out the pulsating
dc produced by the rectifier by removing
its ac ripple contents and passing its dc
component ( average value)
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Transformer Rectifier Filter




A) when V;(t) > V.(t)

Diode is on and L "
V(1) = V() = V(D) Ovo RLVL(®)
B) when V;(t) < V_.(t) - .

Diode is off and the

capacitor starts discharging o /dﬁ / Diode i

Approximated
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Ripple factor is an indicator for the effectiveness of the
filter

RMS (ripple voltage
r= CLEE 2 x 100%

Average value of the output signal

The output signal can be approximated as shown

A V(D)
VL(t) = VL'dC +VLr(t) Vi ~
Vire >
Ripple
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1 T
Vide = Viav = T fO Vio(®)dt

1
Vige =7 . area

1 2.T

== (8T + 7)

Vigc =9V
OR
1
Vide = Vin — EVLr,p—p
whereV,, =10V
Virp-p = 2 Vp-p
“Vige=10 — 2(2) = 9V



Peak Value
V3

Also for a triangle signal, the RMS value =

Peak—to—peak Value

or RMS value =

2V3
VLr,p—p
- 2V3
VLr,p—p
ar=—233 % 100%

Vin _EVLr,p —-p

- To determine the ripple factor we need to find V,,.,,_,,



Fort, >t >ty

Vi) = Vyy e”T0I/RE

VLr,p—p — VL(tl) — VL(tZ)
VLr,p—p =V, -V, e (t2—t1)/RC
VLr,p—p =V (1 - e_(tz_tl)/RC)

Usinge™* =1 —x

74 . Vin(ty—tq)
Lr:p_p o RC

1
Vidc = Vin — EVLr,p—p



For half-wave rectifier
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For full-wave rectifier
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Find the ripple factor r
30Vrms / +
60Hz _
Vi =30V2 = 42.43V Q 1
Vige =V, — —2— =41.54V R
L,dC —'m 4'fORLC T "
Vin
Virp—p = T 1.7677V
RMS (ripple voltage) = L’\’/% P = 0.51V rms
051
ST = X X 100%

r=1.2277 %
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