MECH 368 — ELECTRONICS FOR MECHANICAL ENGINEERS

ASSIGNMENT #3
(9.17,9.38, 9.43,9.50, 9.60) - F

Problem 9.17

Solution:

Known quantities:
The circuit of Figure P9.16 using the offset diode model.

Find:
A plot of v, versus vs.

Analysis:

The circuit can be represented as shown in the
following on the right.

For v <V, , the diode is reverse biased, and
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For v 2V, ,ie. vg 2 Vy(l +%) the diode is forward biased, and
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Problem 9.38

Solution:

Known quantities:
The full-wave rectifier of Figure P9.38, with a 12 V rms supply.

Find:

a) Sketch the input source voltage Vg (t) and the output voltage V (t) and state which diodes are on and
which are off if the diodes have an offset voltage of 0.6 V and the frequency of the source is 60 Hz.

b) Sketch the outpu voltage if R, =1,000 Q and a capacitor, placed across R, to provide some filtering,

has a value of 8 :F.
c) Aspart b, with the capacitance equal to 100 :F.

Analysis:
a) The input source voltage is shown below, together with the rectified load voltage. (12 V rms =16.97 V

peak)
\'

v

1697 —A————— -- —Z—

1577 m— -

D1D4| DoDg D1Dy tV
on on on

b) The time constant, 9= CR, is: CR = 1000x8x10°= 8 ms.

1 1
The period of the input sinusoid is: T = T = % =16.7 ms.

Since the capacitor initial voltage is: V.. (0)=16.97 —1.2 =15.77 V, and the final value is V,, (o) =0 V
Ve (t) is given by: v (t)=15.77¢ 7"

Therefore, att =T, we have V. (T)=15.77e¢ 7" =1.96 V.

The output waveform is shown below:

1.96
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(c) The time constant is CR = 1000x100x10°= 100 ms.
Note that CR >> T; V. (0)216.97 —1.2=15.77 V, and the final value is V. (oo) =0V; v, (t) is given

by: V. (t)=15.77€"/" and therefore v (T)=15.77e " =13.34 V..
The output waveform is shown below.

Problem 9.43

Solution:

Known quantities:
The full-wave power supply of Figure P9.43. The diodes are 1N461 with a rated peak reverse voltage equal to

25V, and are fabricated from Silicon. n =0.05883, C =80 uF , V,,,, =170cos(377t) V.

Find:
a) The actual peak reverse voltage across each diode.
b) The reasons for which these diodes are or are not suitable for the specification given.

Analysis:

a) At Tt =0, Dlison. At Tt = B, D1 is off and the reverse voltage across it is maximum.
V,, =V,,n=1700.05883 =10 V

KVL: —v,(t)+vy, +v, (t)=0

AtTt=0, -V, +Vy ,, +V,=0=>V_ =V, -V, ,,=10-07=93V
AtTt=B, —(-V_)+Vy, +V, =0=V,, =V, -V, =-10-9.3=-19.3V

b) The actual peak reverse voltage (19.3 V) is less than the rated peak reverse voltage (25 V) by a barely
adequate margin of safety. Therefore, the diodes are suitable for the specifications given.
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Problem 9.50 Copyright © The HT,SOOQ inc. required for

AAA
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Solution:
. 1BV = n R Z Vou

Known quantities: Vz=56V 3

Figure P9.50. The output voltage at 5.6 V.

Find:

Determine the minimum value of R; for which the output voltage remains at just 5.6 V.
Analysis:

R
—fm__(18)=5.6 = 12.4R;_ =10080 = R, =812.9Q
Ry +1800 i -

ion or display.

Problem 9.60

Solution:

Known quantities:
The circuit of Figure P9.60(b); Zener diode i-v character; Vz=0.77V;

Copyright © The McGraw-Hill Inc. ion reduired for Tep

i)
Find: °A
The output voltage V.

Analysis: > ¥n

(a) The voltage across the diode is

TRV | L S
Z2775700+50+50 '

Therefore, the Zener diode is off. Thus, the output voltage is:

50
Voul = 6 '1—66 =3V ‘v‘v‘v‘v

(b) The voltage across the diode is
@ o

100
Vy=20—=10>77V
T

In this case, the Zener diode is on and the output voltage is:
50 -
Vour =77——=385V
out 100 (b)

or display.
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