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AND Gate OR Gate
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0V) 5(V) 43(V)
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(d)
 When V,, is less than zero, the diode opens, so V= V,,.

* WhenV,, is greater than zero, the diode shorts, so V., = 0.
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120V, 60 Hz

Half-wave rectified voltage
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(a) During the positive alternation of the 60 Hz input voltage, the output voltage looks like the positive
half of the input voltage. The current path is through ground back to the source.
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(b) During the negative alternation of the input voltage, the current is 0, so the output voltage is also 0.
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What is the average value of the half-wave rectified voltage

50V -——-

oV

Vp 50V
Vavg = — S 159V
Notice that Vayg is 31.8% of V),
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Nonconduction region (T2 —T),.

Vg4 = 0318V,

half-wave

0

V=0V

4,.{ J
T

10

Jﬂugh.e—gsw\w.a

11/17/2024




+
! H
|

Q

Voiiny Voioun = Vi — 0TV
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(a) (b)

The peak output voltage for circuit (a) is

Viouy = Voiy — 0TV =5V — 0.7V = 430V

The peak output voltage for circuit (b) is
Votous = Voiimy — 0.7V =100V — 0.7V = 993V
Mi/\_/\_ Wjj/\_/\_
0 0
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Half-wave rectifier with transformer

Viipriy = Vpm = 170V T -
The peak secondary voltage is
Vitseey = MVppriy = 0.5(170V) = 85V Vin o || Vi
The rectified peak output voltage is -
Votouy = Vpseey = 0.7V =85V — 0.7V = 84.3V PIV = Vyoeo) -EL
where Vj(sec) is the input to the rectifier. The peak secondary voltage, Vp e
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ov Vave = —
2V, 2015V i i 0
Vave = —2 = (5Vv) _ 0.55V Vv IS approximately 63.7@
™ ™ of V, for a full-wave rectified
Vavg is 63.7% of V. voltage.
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(a) During positive half-cycles, D, is forward-biased and D, is reverse-biased.
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(b) During negative half-cycles, I, is forward-biased and D, is reverse-biased.
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The peak inverse voltage across D, is (eSS Jlaad) U

PIV — (Vp(sec) 07 V) B (_ Vp(.sec)) _ Vp(sec) " Vp(sfc) B O.TVM ng.?li’di .G-HA:“.' f;‘ﬁ\ i J.GA:J‘
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= Vp(s.‘?c) - 07V
Since Vipoury = Vpisecr/2 — 0.7V, then by multiplying each term by 2 and transposing,
Vp{sgc) = ZVp(gu:) + 1.4V

Therefore, by substitution, the peak inverse voltage across either diode in a full-wave center-
tapped rectifier is

PIV = 2Vpou + 0.7V
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(sec) — nvp(pn'} = 0.5(100V) = 50V
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PIV = 2V,oupy + 0.7V = 2(243V) + 0.7V = 493V
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