September 16, 2003

Exploring Engineering
Requirements # 3
1) Construct an oscillator circuit utilizing the 555 integrated circuit with the following characteristics: 
1) A 51% duty cycle square wave pulse train, where the positive pulse is 51% of the PRT and the negative pulse is 49% of the PRT.

2) A frequency as determined by the provided software package of 100 KHz

Please answer the following questions along with providing a detailed schematic of the circuit evaluated and tested:

1) Draw and label each component as built and tested by the team.

a. What variations, if any, did you have to make due to availability of parts?

2) What frequency did your analysis show that the circuit would operate at?

3) What was the measured frequency of the circuit, and with what equipment did you base these results on?

4) Draw the waveform as viewed on the scope detailing pulse width and pulse repetition rate with timing measurements.

5) What types of hardware tolerances could have resulted in the variations between the analyzed and measured values?

6) What was the power dissipation of the tested circuit (P = I x E)?

2) Using the provided software, do a paper design modification of the above oscillator circuit, changing the output frequency to the following:

1) 25 KHz; 250 KHz; and 500 KHz.

2) Draw and label each circuit design, labeling the components as shown by the software program.

3) Please answer the following questions:

a. How many variations does the program provide for each given frequency?

i. For each frequency, where there the same number of variations?

b. For each variation, what changes did you notice regarding the components?

c. What can you say regarding the value of capacitance as compared with resistance for each of the variations?

3) Construct an oscillator circuit utilizing the 555 integrated circuit with the following characteristics from one of the 3 designs that were developed in question number 2.
1) A 51% duty cycle square wave pulse train, where the positive pulse is 51% of the PRT and the negative pulse is 49% of the PRT.

Please answer the following questions along with providing a detailed schematic of the circuit evaluated and tested:

1) Draw and label each component as built and tested by the team.

a. What variations, if any, did you have to make due to availability of parts?

2) What frequency did your analysis show that the circuit would operate at?

3) What was the measured frequency of the circuit, and with what equipment did you base these results on?

4) What types of hardware tolerances could have resulted in the variations between the analyzed and measured values?

5) What was the power dissipation of the tested circuit (P = I x E)? Explain the change, if any, as compared with the original design at 100 KHz.
