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1. (a) Analyze and obtain the transfer function and gain sensitivity of the ideal feedback system in
Fig.1(a). (4%+6%)
(b) For ideal operational amplifier, describe the concept of virtual ground. (4%)
(c). Fig.1(b) is the ideal shunt-series feedback topology, analyze and determine circuit
characterizations including closed-loop gain, input resistance and output resistance. (10%)
(d). Describe what is meant by Nyquist stability criterion for a feedback amplifier. (4%)

Fig.1(a)
S, S. S,
Source ——{( 2. £ 3 A Load
Sty
J/

Ry, O Ry

T N
DgRsV,i 0

A~
JAN)

Fig.1(b)

___________________

2. (a) Describe what is meant by (a)power conversion efficiency and (b)crossover distortion for

power amplifier.  (2%+2%)

(b). Fig.2 is a complementary push-pull output stage. If the base-emitter turn-on voltages are zero,
describe and determine the conversion efficiency. And, when V,=Vcc, the maximum possible

conversion efficiency. (12%)

3. Fig.3 is the MOSFET cascode current mirror. Assume ... =1, and A #0. Determine the

output resistance at the drain of M4.
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4. Fig.4 is a basic MOSFET differential pair configuration. Assume the transistors are matched,
with 4 =0 for each transistor and that the constant-current source is represented by a finite

output resistance R, for small-signal analysis. (9., =9z = 9 » Knui =Kuz =K,,)

(a) Determine differential-mode gain, common-mode gain and common-mode rejection ratio. (12%)

(b)If v:=3v v =-3v, l,=02mA, R, =1%Q V; =04V and k, = %yncw =100 uAIV 2.
Determine the width-to-length ratio of the transistors such that the one-sided differential

voltage gainis A, =15. (4%)

5. (a) Describe Early voltage effect (Base-width modulation effect) by the steady-state minority
carrier concentrations for a npn transistor biased in the active mode. (3%)
(b) In Fig.5(a), assuming uniform doping in each region, determine the build-in potential barrier
in terms of Na and Np.  (5%)
(©). In Fig.5(b), pn junction is biased in Vs, assuming uniform doping in each region and
Na>Np, determine junction built-in voltage (V;) in terms of Na and Np.  (8%)

6. (a).Plot the inverting operational amplifier and non-inverting operational amplifier, determine
voltage gain, input impedance and output impedance when operational amplifier is ideal.
(6%+6%)

(b). Determine the voltage gain Yo in Fig.6. (3%)
v

(c). Using the result of part (b), at what frequency is the magnitude of the gain a factor of \/E

less than the high-frequency limiting value? (4%)
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