August 25, 2003

Exploring Engineering
Requirements # 1
Boolean expressions are a compact way to describe a digital logic circuit. Truth tables provide logic circuit information in a form that can be instantly understood. A truth table can be prepared for any Boolean expression. Each term is analyzed for the high (1) conditions which it can produce. All outputs not receiving a logic 1 by a term are at a logic 0.
1) Complete a truth table under each of the 3 Boolean expressions:
a. X = A*B* + A*B

b. X = BC* + A* + A*B*C*

c. X = A*BC* +A*C* + AB

Logic gates are the building blocks used to make all computers and digital systems. Each input and output terminal of logic gates can be in one of two states. A low state for a terminal is also known as a zero or false state. The high state for a terminal is also known as a one or true state.

1) Write the specific truth table for each of the following logic gates:
a. 2 input NOR gate

b. 3 input NAND gate

c. 2 input AND gate

d. 3 input OR gate

Sixteen symbols are required to write numbers in hexadecimal notation. The base ten number system has only ten symbols available. The other digits needed are borrowed from the alphabet: A, B, C, D, E, and F.

1) Convert the following binary numbers into hexadecimal notation:

a. 1111111111110111

b. 1010101010101010

c. 0101010101010101

d. 1011011100111110
2) Convert the following hexadecimal numbers into binary notation:

a. 157F

b. 74AD

c. 8FC9

d. 6BB0

The S/R latch that was developed last week utilized 2 input NAND gates for the implementation.
1) Can you design an equivalent S/R latch using 2 input AND gates?
2) Or from 2 input OR gates? 
3) Or from 2 input NOR gates? 
4) Please describe the circuit configuration and its operation if the latch can be constructed using the specific gate from either 1), 2), or 3), otherwise describe why it cannot.

Using the Internet resource, please search out Texas Instruments website (www.texasinstruments.com) specifically looking for the specifications for a quad, ‘2 input NAND gate’ and a ‘quad S/R latch’.
1) Once located, print out the detailed specifications for each of the circuits, and then attach to your report. 

