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FIGURE I(a) shows a power supply using a full-wave bridge rectifier
circuit. The mains supply is stepped down by the transformer T1 and the
secondary voltage V rectified by the four diodes D1 ~D4; diodes D1 and
D3 conduct on one half cycle and D2 and D4 on the other. The diodes are
provided in a single 4-pin bridge-rectifier package which can be mounted

directly onto a printed circuit board.

The transformer has a turns ratio 10:1 and the average load resistance is
30 Q. The output of the power supply is protected by a 3 A fuse which is
designed to 'blow' within 5 ms if the current is in excess of ten times the

rated value.

FIGURE 1(b) shows the voltage waveforms at various points in the
circuit. Of interest here is the effect of switching on and off the mains
supply; this has the effect of producing large transient voltages across the
diodes.
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The switch is shown being closed at the worst case, at the peak of the
supply voltage, and for this particular circuit it was found that the
transient voltage being coupled to the secondary winding was up to 50%
of the peak value of the primary voltage.

The worst time to re-open the switch, from a transient point of view, is as
the primary voltage passes through zero, as, at this point, the rate of
change of magnetizing current in the inductor is at its maximum
(v: L%) The amplitude of the transient voltage produced across the

secondary was found to be up to ten times its normal peak value.
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TABLE C below, giving details of six bridge rectifiers, has been compiled
from manufactures' data sheets. The price of each rectifier, relative to the
price of diode B, is also given. Assuming that all the rectifiers are of
suitable dimensions, select the most appropriate rectifier in terms of cost

and rating. Justify your decision.

Rectifier Price | Vigy V@I, s Iy, @ T°C
type volts | amps
A 0.8 200 12ve@ 1A 25 09A@ 50°C
B 1.0 50 LIV@lA 50 10A@ 50°C
C 2 400 10vVe@ 1A 25 16 A@ 50°C
D 3 800 10V@4A 200 40A@25°C
E 2.5 600 LIV@15A 50 2A@ 50°C
F 54 800 12V@3A 125 3A@50°C

TABLE C




