#8

| | £ 28 % | &
B39 LR B 1005 4 B A £ 343 4 4 R |
ETE [SBThEYmELsEES]

. (15%) For the circuit shown in Fig. 1, find the transfer function T(s) = Vo(s) / Vi(s). Is this a

high-pass or a low-pass network? What is its transmission at very high frequencies (s —o0)?
What is the corner frequency oy ? For R;= 10 kQ, R,=40 kQ, and C = 0.1 pF, find f,. What is

the value of | T(jog)| ?

. (15%) The circuit in Fig. 2 utilizes an ideal op amplifier. (a) Find I, I, Is and Vx. (5%) (b) If

V, is not to be lower than -13 V, find the maximum allowed value for Ry. (%) (¢) If Ry is
varied in the range 100 Q to 1 kQ, what is-the corresponding change in Iy and in Vo ? (5%)

. (15%) The NMOS and PMOS transistors in the circuit of Fig. 3 are matched with k" ( W,/L,)

=k, (Wy/L,) =1 mA/V? and V,, = -V = 1V. Assuming A= 0 for both devices, find the
drain currents ipy and ipp and the voltage v, for v;= 0V, +2.5V, and -2.5V.

. (20%) For the common-emitter amplifier shown in Fig. 4, let Vec = 9 V, R; = 27 kQ,

R,=15 kQ, Ry= 1.2 kQ, and R¢ = 2.2 kQ. The transistor has g = 100 and V4 = 100V.
Calculate the dc bias current Iz. If the amplifier operates between a source for which
Rg= 10 kQ and a load of R, = 2 kQ, replace the transistor with its hybrid-t model, and find
the values of R;,, the voltage gain v,/ vy, and the current gain i,/ i;.

(20%) The op amplifier in the circuit of Fig. 5 has an open-loop gain of 10° and a single-pole
P P

rolloff with @sgg = 10 rad/s. (a) Sketch a Bode plot for the loop gain. (6%) (b) Find the

frequency at which | 48| = 1, and find the corresponding phase margin. (6%) (c) Find the
closed-loop transfer function, including its zero and poles. Sketch a pole-zero plot. (8%)

. (15%) A BT is specified to have Typmax= 150 OC and to be capable of dissipating maximum

power as follows:
40 W at Te =25 °C
2 WatT,=25°C
Above 25 °C, the maximum power dissipation is to be derated linearly with & e =3.12°C/wW
and 6,,= 62.5 °C/W. Find the following: (a) The maximum power that can be dissipated safely
by this transistor when operated in free air at To = 50 9C.(5%) (b) The maximum power that
can be dissipated safely by this transistor when operated at an ambient temperature of 50 °c,
but with a heat sink for which 8¢5 = 0.5 OC/W and Og;= 4 OC/W. Find the temperature of the
case and of the heat sink. (5%) (c¢) The maximum power that can be dissipated safely if an
infinite heat sink is used and T, = 50 OC. (5%) (note: O, Osc, Ocs, and sy are the thermal
resistances between junction and ambience, junction and transistor case, transistor case and

heat sink, and heat sink and ambience, respectively.)
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