September 26, 2003

Exploring Engineering
Requirements # 4
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 1 MHz (1 x 109 Hz)
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 components had to change with the frequency now at 1 MHz?
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) As with previous observations in hardware tolerances, please explain the variations between the analyzed and measured frequency values?

6) As compared to the 100 KHz circuit (requirement #3), what was the power dissipation of the tested circuit (P = I x E)? What can you deduce from this measurement?
2) Using the provided handout, do a paper design modification of the above oscillator circuit, constructing an asynchronously clocked counter that will automatically clear at a count of 10 clock pulses:

1) Identify the added integrated circuits (quantity and type).

2) Draw this new circuit design, labeling the components and showing the connections.

3) Please answer the following questions:

a. What is the range of pulses that this counter counts (decodes)?

i. In a binary format using Q0 through Q3 as a header, show the incremental count that this circuit is observed to perform?

b. What happens with the corresponding Q* signal for each flip-flop? Explain.
c. What is the power dissipation of this modified tested circuit (P = I x E)? What can you deduce from this new measurement?

3) Using the provided handout, do a paper design modification of the above oscillator circuit, constructing a divide-by-3 counter and then a divide-by-5 counter. For each circuit built:
1) Identify the added integrated circuits (quantity and type).

2) Draw this new circuit design, labeling the components and showing the connections.

3) Please answer the following questions:

a. What is the range of pulses that this counter counts (decodes)?

i. In a binary format using Q0 through QN as a header, show the incremental count that this circuit is observed to perform?

b. What happens with the corresponding Q* signal for each flip-flop? Explain.

c. What is the power dissipation of this modified tested circuit (P = I x E)? What can you deduce from this new measurement as compared to the other circuits tested in this requirement?
