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1. It is required to dasign a zener shunt regulator to provide
an output voltage of about 10 V. The raw supply available
varies between 15 and 25 ¥V and the load current varies over
the range 0 to 20 md. The available 10-V zener of typse 1N4740
is specified to have a 10-V drop at a test current of 25 mA.

Bt thizx current its ry 1= 741. Design for a wminimum zener
currentc of 5 ma,

fa} Find Vo, . {2%)
(b} Calculate the reguired wvalue of R. (3%)
(c} Find tha line regqulation. What iz the change in Vp expressed
. as a parcentage, corresponding to the $25% change in Vg 2(5%)
(d} Find the lead regulation. By what percentage does V, change
from the no-load to the full-load condition? (5%)
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x 2. For the circuit shown, derive the expression of its output resistance. What is the nse of the
o emmitter resistance? {15%)
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3, The circuit of a basic CMOS
de characteristics of NMDSFET
in Fig. (k). The transfer chara

i and Ly is z=hown in Fig.{c).
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amplifier iz shown in Fig.{a). The

and the FMOSFET as a load is shown

cteristics of this amplifier between
{15%)

{a)

(D)
(c}

Show the corresponding loca
Fig. (b} on Fig.{e).

Express V, in Fig.(c) in te
Suggest which redgions [off,

tion of points & and B in

g of v;,b, ‘.?'5 . and vt.F .
active, or triode) Qi ’and G2

A operate as in the region I,
- 5l respactively.

Voo

II, III, and IV shown in Fig.(g),

4. Find the s-domain transfer function of a first-order cireuit, which has a gafn
of 10 at de , a gain of 2 at infinite freguency, and a pole atf =10 rad.
(15%)
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An ideal operational amplifier with open-loop gain Ao is conmected with
the feedback circuit as shown, (1054 )
{1Degqve the expression for the leop gaim.

{2¥Find the characteristic equation and Q factor of the circait,

{ A power device has junction-to-amabient and jenction-to-case thermal

" resistances of 0.2 and 0.01°C/mW, respectively. The maxinmen junction
{emperature i fated to 1560

If it is designed to dissipate 1'W under ambient temperature of 90°C, 2

heat sink is needed for safe operation. Find the raquired thermal property
of the heat sink. (5%)
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The following circuit shows a phase shift ascillator. Break the loop at node X
and find the loop gain and Reand C (in tering of B) to obtain sinusoidal
oscillation ar 10 kHz, (15%)
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the folfowing questions.
(2} Find the logic frmetion of this RTL gate, i.e.Y =7,
{b) Lat Vge = 0.7V, V=3V, find Ve in terms of N, R and Ry,

Ye e

R




