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1.[15%]) |
For the circuit in Figure 1, we wish to select appropriate values for Cey, Cra, and Cg,
which has Rz = 100 kQ, Rc= 8 k), R, = 5 k€, Rye = 5 kQ, =100, gn = 40 mA/V, and 7,
= 2.5 k(2. It is required to have f;, = 100 Hz.
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2.[10%]
For the circuit in Figure 2, let dicde cut-in voltages are V;= 0.6V and assume the input
voltage varies over the range 0 < v =+10V. Plot Vo versus /1.
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Figure 2

3.[10%] _
Calculate the built-in potential and the depletion width for a silicon p-n junction diode
with Ny (acceptor) = 10* cm™ and Np (donor) = 10°° em™ at 300 K. Given silicon
dielectric constant £5 = 11.7x8.85x10™™ F/em, q = 1.6x10™ coul, n = 1x10%° em™®, kT/q
=25 mV.

4.[20%]
Transistor Q, in the circuit of Figure 4 is operating as a CE amplifier with an active load
provided by transistor Q,, which is the output transistor in a current misror formed by Oz
and Q3.
(a)Neglecting the finite base currents of Q; and Q3 and assuming that their Vg = 0.7 V
and that Q; has five times the area of Qs find the value of 1.

I Q and Q, are specified to have |V,|=50V, find 1o and 12 and hence the total

resistance at the collector of Q.
(c)Find 1y and g assuming that #, = 50.
(dFind Rin, Ay, and R,
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Figure 4

5.[25%]
Figure 5 shows a feedback current amplifier formed by cascading an inverting voltage
amplifier p with a MOSFET Q. The output current o is the drain current of Q. The
feedback network, consisting of resistors R; and Ry, senses an exactly equal current,
namely, the source current of Q, and provides a feedback current signal that is mixed with
Is at the input node. Note that the bias arrangement is not shown.
The amplifier i can be implemented in a variety of ways, including by means of an op
amp, a differential amplifier, or a single-ended inverting amplifier. The simplest approach
is to implement p with a CS MOSFET amplifier. However, in such a case the loop gain
will be very limited. Assume that the amplifier p has an input resistance Rig an
open-circuit voltage gain p, and an output resistance o
If the loop gain is large, find numerical values for Ag, Ry, Rin, Ro, and Row for the following
case: p = 1000 V/V, Ry= o0, Ry = 0, 151 = 1 k€, Ry = 10 k€, Ry = 90 kO, and for Q: gm=
5 mA/V and 1, = 20 k2. (5% each)
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6.[20%]
The active biquard filter as shown contains passive elements and ideal operational
amplifiers, as shown in Figure 6. Please derive the transfer functions of ¥,(s)/V{s).
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Figure 6



