DTU 02206 Design of Integrated Circuits Page 1 of 9 pages

Problem 1: CMOS Logic Gates

Design CMOS logic gates for the following functions: a: Z = A � B � C � D b: Z = A + B + C + D c: Z = (A � B) + C � (A + B)

Problem 2: CMOS Logic Functions Use a combination of CMOS gates to generate the following functions: a: Z = A � B + A � B (exclusive-or) b: Z = A � B � C + A � B � C + A � B � C + A � B � C (binary adder sum function)

Problem 3: Logic Functions Design a 2:4 decoder defined by

Z0 = A0 � A1, Z1 = A0 � A1, Z2 = A0 � A1, Z3 = A0 � A1

Problem 4: 4:1 Multiplexer Design a 4:1 multiplexer a: using a combination of CMOS switches and logic gates b: using only CMOS logic gates Assess the efficiency of each implementation by counting the total number of switches used in each implementation.

Which is more efficient? Why?

Problem 5: Positive Edge-Triggered D Register Design a positive edge-triggered D register in which the Q output may be reset, synchronous with the clock input.

Problem 6: Noise Margin

Calculate the noise margin for a CMOS inverter operating at 1.8V with V_{tn}=0.475V , V_{tp}=-0.475V , β_p = β_n.

Calculate the noise margin for the same inverter, when V_{DD}=1.2V . What would you do to the transistor characteristics to improve the noise margin?

Supplementary Problems 11 February 2002