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» The full-wave bridge rectifier uses four diodes, as shown in the Figure
below.

» The Input cycle is positive, diodes D; and D, are forward-biased and
conduct current in the direction shown.

» A voltage iIs developed across RL that looks like the positive half of the
Input cycle.

» During this time, diodes D3 and D4 are reverse-biased.
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Positive cycle
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» The Input cycle Is negative, diodes D3 and D4 are forward-biased and
conduct current In the same direction through as during the positive half-
cycle.

» During the negative half-cycle, D; and D, are reverse-biased.

» A full-wave rectified output voltage appears across RL as a result of this
action.
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The bridge output voltage from the transformer:

The secondary voltage Is equal to the primary voltage times the turns ratio as
stated by the equation:

V10(560) B Vp(out)

VP(S€C) - Vp(out) B Vp(prl)
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The positive half-cycle:

> Dj; and D are forward-Biased

» D3 and D4 are reversed-Biased

» PIV is equal to the Vpse)

which is equal to the Vpout)

PIV = Vp(sec) =V (out)

p
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Find the average value of the full-wave rectified output voltage in the Figure
below.

Sol: IS Vo i oy
0
2V 2%15
__ =¥plout) __ _
VAVG = - = 214 — 955 V
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a) Determine the peak output voltage Vpout), Vp(RL) and Vavc for the bridge
rectifier in Figure below.
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b) What is the minimum PI1V rating required for the diodes?
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25V
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Solutlon e

Sol:

) (OUt) plsec) — (m) (])25 y=2¥

Vp(RL): plout) 2 (VB) =43.6 V

2Vp(RL) _ 472
T 3.14

BPIV=V =V . =25V

Vave= = 15V

p(out)
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If silicon rather than ideal diodes are employed as shown in Figure below, the
application of Kirchhoff’s voltage law around the conduction path results in

Vg = VK 4 YT VK = ()
Vo = Vi — 2VK

o
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VdC = 2(0318vm)’ Vac = 0.636 Von full-wave

The peak value of the output voltage Vo Is therefore

Vo - Vm o 2VK

max

For situations where Vn, >> 2V, the following equation can be applied for
the average value with a relatively high level of accuracy:

Vie = 0.636(V,, — 2Vy)
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Approximate:

Silicon: Vg = 0.7 V; Ip1s determined by network.
Germanium: Vg = 0.3V, Ip 1s determined by network.

Gallium arsenide: Vg = 1.2V; Ip 1s determined by network.
Ideal:

Vi = 0V; Ip 1s determined by network.

For conduction:

Half-wave rectifier:

Vie = 0.318V,,
Full-wave rectifier:

Vie = 0.636V,,

Dr. Zaidoon AL-Shammari Electrical Engineering Techniques




AL- MUSTAQBAL UNIVERSITY Al-Mustagbal
COMPUTER TECHNIQUES ENGINEERING University

U SN SETRRN T — E Y
AL MUSTADSAL UNIVERSITY

Dr. Zaidoon AL-Shammari Electrical Engineering Techniques



