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(30%) (a) Please explain why it is usually encouraged to adopt the strategy of cascaded amplifiers? (b) In
your opinion, what is the most important property desired for the first (input) stage amplifier? (c) In your

opinion, what is the most important property desired for the output stage? (d) Please use one BIJT transistor

and a couple of resistors to design a buffer amplifier. (¢) Please provide the smali-signal equ.ivaleilt cireuit
for your buffer amplifier. (f) Please specify the input and output resistance for your buffer amplifier. (g)

Please specify the voltage gain of your buffer amplifier.
(15%) Consider a rectifier circuit in Fig. 1, where v;isa

sinusoidal input signal with a peak voltage of 120V and a

frequency of 60 Hz. The transformer has a turns ratio of N ;

N2 =8: 1, where N; is the number of turns on each of the

secondary windings to produce both vs. Assume the diode

cui-in voliage is 0.7 V and the output resistance is 2.5 k. A Fig- 1
filter capacitor, C, is connected in parallel with R, If the

ripple of the output voltage is limited to 1 V (peak to peak),

(a) determine the minimum value of the capacitance C; (b)
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Please explain how a regulator composed of diodes can be
used to further reduce the ripple of the output.

(20%) The MOSFET transistor in the circuits shown in Vap
Fig. 2(i) and (ii) has parameters ¥r=1V and K,/ (WiL) = |
2 mA/V?, THé cireuit is biased With ¥pp =8 V. Let B, +
R, = 800 kQ2. (2) Design the circuit in Fig, 2(i) such that
Ip=10.64 mA and Vps=4V; (b) Now consider the circuit
in Fig. 2(ii). Redesign the circuit with Rp = Rs to achieve
the same values of Ip and Vpg ; (¢) Which design is
better? Why? (d) Use the small-signal model of the
MOSFET to calculate the input resistance Ry, the voltage
gain A4,, and the output resistance R, of the circuits in
Fig. 2(i) and (ii) respectively. Fig. 2
(15%) In the amplifier circuit of Fig. 3, the signal is applied to
the source of M) and the output is at the drain of M. (a) Please
first derive the small-signal equivalent circnit of Fig. 3. (b)
Determine the small-signal voltage gain and output resistance

of this amplifier circuit. ' ‘"3:] l—-—! [:Mz Load

{20%) A difference amplifier is one that responds to the

difference between the two signals applied at its input and -0 v
ideally rejects signals that are common to the two inputs, 9

. . : Viiae v
Please use at most three operational amplifiers (op amp) and B o} ]:M’ Daver
some resistors (only two values, 10 kO and 1 MQ, are _ 4 Y o
available)} to design a difference amplifier. Your difference Fig.3

amplifier is expected to have a differential gain larger than
10,000 and an ideal common-mode gain of 0. Also, an input
resistance of larger than 1 MXQ is required at each of the inputs.
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