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1.

Give the description of the following terms

(a) Noise margins (in the digital logic inverter) (3%)
(b) Voltage follower. (3%) : ‘
(c) Input offset voltage of an op amp. (3%)

(d) CMRR of an op amp. (3%)

(e) Icpo in BJTs. (3%)

(f) Slew rate of the basic op amp. (3%)

Single-time constant (STC) circuits are those circuits that are composed of, or can be
reduced, one reactive component (inductance or capacitance) and one resistance.

(a) What are the classifications of the STC circuits? (4%)

(b) Express the transfer functions of the STC circuits for each classification. (4%)

(c) Sketch their Bode plots. (6%)

_(a) Draw the circuit of a CMOS inverter. (4%)'
(b) Draw the circuit of a two input CMOS NOR gate. (4%)
(c) Draw a circuit of the BICMOS inverter. (4%)
(d). What are the advantages of using BiCMOS circuits for the implementation of the

VLSI technology? (4%)
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4.

In order to be able to apply the resulting amplifier circuit as a building block in a system,
one must be able to characterize, or model, its terminal behavior. In the design of an
electronic system, the signal of interest can be either a voltage or a current. Total of four
different circuit models, named the voltage amplifier, the current amplifier, the
trans-conductance amplifier and the trans-resistance amplifier, can be used to model the
amplifier.

(a) Sketch the four circuit model. (8%)

(b) Given the gain parameters. (8%)

(c) What are the ideal characteristics for each amplifier? (8%)

(d) Each amplifier is fed by a signal source with a resistance and delivers its output into

a load. Find the overall gain for each amplifier. (8%)

In the circuit of Fig. PS5, v, is a small sine-wave signal with zero average. The transistor

is 100.

(a) Find the value of R to establish a dc emitter current of about 1 mA. (5%)

(b) Find Rc to establish a dc collector voltage of about +5V. (5%)

(c) For R, =5 kQ and the transistor r, = 100 kQ, draw the small-signal equivalent circuit

of the amplifier and determine its overall voltage gain. (10%)
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