September 2, 2003

Exploring Engineering
Requirements # 2
Utilizing the data sheets for the following devices: 74HCT00, 74HCT02, 74HCT04, 74HCT08, 74HCT32, and 74HCT86; please determine which data pattern would be indicative to which device. Remember that the Boolean expression of the device should allow you to decode the device. Logic 1 represents +5 volts, while logic 0 represents ground. The orientation of the data recorded for each device is from pin 1 through pin 14.
1) The data shown below is recorded simultaneously, but the user does not know whether it is an input or an output that is being viewed. Each device is represented only once with each data pattern.
a. 0, 1, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1
b. 0, 0, 0, 0, 1, 1, 0, 1, 1, 0, 1, 0, 1, 1

c. 0, 1, 1, 0, 0, 1, 0, 1, 1, 0, 1, 0, 1, 1

d. 0, 1, 0, 1, 1, 0, 0, 1, 0, 1, 0, 0, 1, 1

e. 0, 1, 1, 1, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1

f. 0, 1, 0, 0, 0, 1, 0, 1, 1, 0, 1, 0, 0, 1
Binary math works just like decimal math, except that the value of each bit can be only 0 or 1. Please solve the following problems that are given in either binary or hexadecimal notation, keeping the answer in the same base.
1) Binary:

a. 10110111011100112 + 00100111111101102
b. 10101010101010102 – 00100110001101102
c. 01010101010101012 – 00100111111101102
d. 10110111001111102 + 10101111111100002
2) Hexadecimal:

a. 3FFFH + 4EE5H
b. 7F7FH – 2EFFH
c. A5A5H + 5A5AH
d. F000H – 9FFFH
Construct in hardware using a 74HCT00 integrated circuit an S-R latch, then complete the following items: No circuit is to be powered-up until the instructor verifies the wiring on the team’s breadboard.
1) With the IC powered up, what is the total amount of current provided to the device?
2) Based on a +5V input, what is the power consumption of the device? (P = IE)
3) Using steady state inputs (ground and +5 voltages, validate, record operation of the latch
Using your handout (How Boolean Logic Works) as a template, construct in hardware using both 74HCT00 and a 74HCT04 integrated circuits an S-R latch with conditioning logic, then complete the following items: Again, no circuit is to be powered-up until the instructor verifies the wiring on the team’s breadboard.
1) With the IC’s powered up, what is the total amount of current provided to the devices?

2) Based on a +5V input, what is the power consumption of the devices? (P = IE)
3) Using steady state inputs (ground and +5 voltages, validate, record operation of the latch

4) Compare operation of the conditioned circuit design against the unconditioned design.
