3- Full wave rectifier
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1. A full wave voltage occurs on each half of the input cycle and has a frequency of twice the input frequency. A half wave voltage occurs once each input cycle and has a frequency equal to the input frequency.
2. AVG=2(60v)/ =38.12 v
	
TRUE/FALSE QUIZ:
1. Each diode in a full-wave rectifier conducts for the entire input cycle. (F)
2. The output frequency of a full-wave rectifier is twice the input frequency. (T)
3. A bridge rectifier uses four diodes. (T)
4. In a bridge rectifier, two diodes conduct during each half cycle of the input. . (T)
5. The purpose of the capacitor filter in a rectifier is to convert ac to dc. (F)
6. The output voltage of a filtered rectifier always has some ripple voltage. (T)
7. A smaller filter capacitor reduces the ripple. (F)
1. The average value of a full-wave rectified voltage with a peak value of 75 V is
(a) 53 V             (b) 47.8 V          (c) 37.5 V          (d) 23.9 V
2. When a 60 Hz sinusoidal voltage is applied to the input of a full-wave rectifier, the output frequency is
 (a) 120 Hz              (b) 60 Hz        (c) 240 Hz          (d) 0 Hz
3. When the rms output voltage of a bridge full-wave rectifier is 20 V, the peak inverse voltage across the diodes is (neglecting the diode drop)
(a) 20 V               (b) 40 V           (c) 28.3 V           (d) 56.6 V
[bookmark: _GoBack]4. A 60 V peak full-wave rectified voltage is applied to a capacitor-input filter. If f = 120 Hz, RL = 10 k , and C = 10u F, the ripple voltage is
(a) 0.6 V              (b) 6 mV             (c) 5.0 V           (d) 2.88 V
5. If the load resistance of a capacitor-filtered full-wave rectifier is reduced, the ripple voltage
(a) increases      (b) decreases     (c) is not affected  (d) has a different frequency
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15. (a) 1.59 V        (b) 63.7 V        (c) 16.4 V          (d) 10.5 V
image1.png
Floyd - conventiponal current version. pdf - Adobe Reader,

Fle Edt Ven Wndow Help x
SBRBEHOE|®@®[ = om0 @[ [w][-]|HD| 23| Tools | Sign | Comment
= 8 = - Sanin
N —1 | A
v Export PDF Files
I 4 FIGURE 2-29 | Adobe ExportpDF @
Fullwave rectifcation. Convert POF s to o ord o Excel
anine,
, ) ) o Seect POF i
“The number of positive altemations that make up the full-wave rectified voltage is twice 65 e Do ot |
that of the half-wave voltage for the same time interval. The average value, which is the -
value measured on a de volumeter,for a full-wave rectfied sinusoidal voltage s twice that 1fiej25.6618
of the half-wave, as shown in the following formula:
Convert To
2, Equation 2-6 Moot Word (o)~
Vive =
Re Text in English(U.S.
Vavg is approximately 63.7% of V, for a full-wave rectified voltage. TS S S)

EXAMPLE 2-5 Find the average value of the full-wave rectified voltage in Figure 2-30.
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Solution Vave = 2l ‘15r Y|

Vavgis 63.7% of V.
Related Problem  Find the average value of the full-wave rectified voltage if its peak is 155 V.
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EXAMPLE 2-7 Determine the peak output voltage for the bridge rectifier in Figure 2-41. Assuming the BRI
practical model, what PIV rating is required for the diodes? The transformer is speci- T8 Electronc Devices -Floyd - cove.
fied o have a 12 V' rms secondary voltage for the standard 120 V across the primary. 1 25,66 1

» FIGURE 2-41 Convert To;
Microsoft Word (*.doc) ©

Recogrize Text in Engish(US.)
Change.

» Create PDF Files

‘The peak output voltage (taking into account the two diode drops) is
Visee) = 1414V, = 141412V) = 17V
Viouy = Vogey = 14V = 1TV — 14V = 156V
‘The PIV rating for cach diode is
PIV = Vpoup + 07V = 156V + 07V = 163V
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Related Problem  Determine the peak output voltage for the bridge rectifier in Figure 241 if the trans-
former produces an rms secondary voltage of 30 V. What s the PIV rating for the diodes?

‘Open the Multisim file E02-07 in the Examples folder on the companion website.
Measure the output voltage and compare to the calculated value.
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Related Problem  Determine the peak output voltage for the bridge rectifier in Figure 241 if the trans-
former produces an rms secondary voltage of 30 V. What s the PIV rating for the diodes?

‘Open the Multisim file E02-07 in the Examples folder on the companion website.
Measure the output voltage and compare to the calculated value.
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. How does a full wave voltage differ from a half-wave voltage?

. What is the average value of a full-wave rectified voltage with a peak value of 60 V7

. Which type of full-wave rectifier has the greater output voltage for the same input
voltage and transformer turns ratio?

. Fora peak output voltage of 45V, in which type of rectifier would you use diodes with
a PIV rating of 50 V?

. What PIV rating is required for diodes used in the type of rectifier that was not
selected in Question 47
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2-6  PoweR SuppLy FILTERS AND REGULATORS
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A power supply filter ideally climinates the fluctuation:

the output voltage of a half-

wave or full-wave rectifier and produces a constant-level de voltage. Filtering is neces-
sary because electronic circuits require a constant source of de voltage and current to
provide power and biasing for proper operation. Filters arc implemented with capaci-
tors, as you will see in this section. Voltage regulation in power supplies is usually
done with integrated circuit voltage regulators. A voltage regulator prevents changes in
the filtered de voltage due to variations in input voltage or load.
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* DIODES AND APPLICATIONS

Section 2-5  Full-Wave Rectifiers
15. Find the average value of each voltage in Figure 2-95.
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FIGURE 2-95
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16. Consider the circuit in Figure 2-96.
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(@) What type of circuit is this?

(b) Whatis the total peak secondary voltage?

(©) Find the peak voltage across each half of the secondary.
(@) Sketch the voltage waveform across Ry,

(e) Whatis the peak current through each diode?
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