Exercise ch4
Electronics 1
Part 1



D4.15 Design the circuit of Fig. E4.15 so that V, =3V when /, =0, and V,, changes by 20 mV per 1 mA
of load current.
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(a) Use the small-signal model of the diode to find the value of R.
(b) Specify the value of / of each of the diodes.

(c) For this design, use the diode exponential model to determine the actual change in V,, when
acurrent /, = 1 mA is drawn from the regulator.
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Figure E4.15

Ans. (a) R=2.4kQ; (b) I, =47 x 10"° A; (¢) =23 mV
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4.6 Find the change in diode voltage if the current changes from 0.1 mA to 10 mA.
Ans. 120 mV

4.7 A silicon junction diode has v =0.7 V ati = | mA. Find the voltage drop at i = 0.1 mA and i = 10 mA.
Ans. 0.64V;0.76 V -
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4.2 For the circuits shown 1n Fig. P4.2 using ideal diodes,
find the values of the voltages and currents indicated.

4.3 For the circuits shown in Fig. P4.3 using ideal diodes,
find the values of the labeled voltages and currents.
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Figure P4.3
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4.9 Assuming that the diodes in the circuits of Fig. P4.9 are
ideal, find the values of the labeled voltages and currents.
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*%4.58 A particular design of a voltage regulator is shown in ‘L \, evd}{o(\ é
Fig. P4.58. Diodes D, and D, are 10-mA units; that is, each a)

has a voltage drop of 0.7 V at a current of 10 mA. Use the v
diode exponential model and iterative analysis to answer the VD =0 7
following questions:
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Figure P4.58

(a) What is the regulator output voltage V,, with the 150-2

load connected? . Q
. . 0
(b) Find V,, with no load. I "6\’"’“6
(c) With the load connected, to what value can the 5-V supply / 6—_1
be lowered while maintaining the loaded output voltage QS I n )
—ithin 0.1 V of its nominal value? V 1- ¢0 0 \
(7 What does the loaded output voltage become when the D

5-V supply is raised by the same amount as the drop /
found in (c)?
ﬂ) For the range of changes explored in (c) and (d), by
what percentage does the output voltage change for each \f o - 6'3 6 U
D=

percentage change of supply voltage in the worst case?
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