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Fall 2011
Homework 6 Solution
Assigned 10/17/11, due 10/24/10
Problem 1: A house alarm system is designed to sense several conditions represented by binary (0,1) Boolean variables, A, F, M, and W, defined as:

A
=
1
means alarm is active (usually when everyone leaves home)

F
=
1
means smoke is detected

M
=
1
means motion is detected

W
=
1
Window or door sensor activated due to a possible break-in

(a) Write an expression for a Boolean function B(A,F,M,W), such that B = 1 will sound a buzzer when smoke is detected, or when alarm is active and either motion is detected or a break-in occurs.

(b) Give a truth table for B(A,F,M,W) and write the sum of products description.
(c) Sketch a Karnaugh map of B(A,F,M,W), express the minimized function as sum of largest possible product terms, and minimize the number of literals in the representation.
(d) Sketch a gate-level implementation using AND and OR gates.
(e) Sketch a CMOS transistor-level circuit using 14 or fewer transistors. Note that a three NOR gate implementation can be derived from de Morgan’s theorem.
