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. Explain the internal power dissipation and charge sharing in VLSI circuit.
t10%)

]

Explain whether a single-stage voltage amplifier can provide both maximum
voltage signal and maximum power to the next stage at the same time. (10%)

Sketch a static CMOS logic circuit that realizes the function
Y=ABC + ABC . (10%)

Lad

4. For a CMOS logic-circuit family employing a 3.3-¥ supply.
(a) Suggest an ideal s2t of value for the threshold voltage: Vi, input low and
high volitages: Vi, Vi, and output low and high voltages: Var, Fou.
(10%)
(b) Find the noise margins: NM;, NMy. (5%
{c) Sketch the voltage-transfer characterstic (VTC). (5%)

5. As shown in Fig. |, assume 3=0, capacitors, C, and Cz, are very small,
neglects all the other capacitors and transistor M, operates at saturation
region. The transconductance of transistor M, is g,

{a) Please Identity the feedback topology (5%)

{b) Please derive the open-loop gain {5%)

ic) Please derive the closed-loop gain (3%)

(d) Please derive the open-loop input impedance {5%)
(¢ Please derive the closed-loop input impedance (5%)
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6. As shown in Fig. 2, assume 3=0 and transconductances of transistors M, and
M; are gq and gmi, respectively. All of the transistors are operated at
saturation region.

{a) Please derive the gain of the circuit from node A to node B (5%)
(b} At high frequency, please derive the capacitance at node 4 (5%)
(¢) Please calculate the location of pole at node A (5%)

(d) Please calculate the location of pole at node B (5%)

(¢} Please calculate the location of pole at Four (5%)
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